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1.0 GENERAL INFORMATION 


1.1 PROGRAM ABSTRACT 


This is the only diagnostic preares provided for testing the UDA-50 
Unibus Disk Controller and the disk drives connected to it. There are 
four tests within this diagnostic: 


Test # 1 = Unibus Addressing Test. Runs the UDA-50 ROM resident 
Srognest Net, then further tests the Unibus address 
nterface. 


Test # 2 = Disk Resident Diagnostic Test. Executes the diagnostics in 
each disk drive. 


Test # 3 = Disk Function Test. Functionally tests each disk drive to 
ensure the disk can seek, read, write and format. 


Test # 4 = Disk Exerciser. Exercises the disk drives in a manner 
similar to normal operating systems. This test should be 
uoed to gain confidence in the reliability of the disk 

rive. 


attached to the UDA-50 without modifying or itp oa diy his is 
possible because the disk drives are programmed to tell this diagnostic 
about all their characteristics that make them different from other 
drives, such as number of cylinders, sectors per cylinder, etc. 


Two other PDP-11 diagnostic programs are provided for the UDA-50 disk 
subsystem: 


CZUDECO = UDA-50 Disk Drive Formatter. 
CXUDFBO = UDA-50 Disk Drive Formatter Data File 


DEC/X11 = Unibus Exerciser can be run on the UDA-50 using the UDA-50 
module DUBCO. 


This program is designed to handle all future disk drives that are 
b 


This diagnostic has been written for use with the Diagnostic Runtime 

Services Software (Supervisor). These services provide the interface 

to the operator and to the software environment. For a complete 

description of the Runtime Services, refer to the XXDP+ User's Manual. 

snare ve a eter description of the Runtime Services in section 2 of 
is document. 


Two versions of the UDA-50 have been distributed, one in_the modules | 
M7161 and M7162, the other in modules M7485 and M7486. This diagnostic 
will test with versions in any combination except as stated in section 
1.2. Whenever a fault is detected in a UDA~50 and the fault can be 
isolated to one of the two modules in the UDA-50. The two versions of 
that module are printed. Replace the module that exists in your UDA-50. 


SEQ 0003 
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1.2 SYSTEM REQUIREMENTS 





This program was designed using the PDP-11 Diagnostic Runtime Services 
revision C. Run time environments are determined by the Runtime 

Services and may change as new versions of the Services are developed. 

This program requires the following: 


PDP-11 Unibus processor 

28K words of memory (minimum) 

Console terminal 

XXDP+ eae ae containing this program and the ZUDDCO.PAK 
ata e 

One or more UDA-50 subsystems 

Line clock = either Type L or P 


Any combination of the two versions of UDA=50s (M7161-2 or M7485-6 
module sets) can be tested except when all of the following is true: 


1) XXDP+ load media is on a disk drive connected to a UDA-50 
of the type M7485-6 modules. 
2) The UDA-50 that is connected to the load media is under test. 
3) At least one disk attached to a UDA-50 version M7161-2 is 
included in the testing. 
| 
| 


In this case, error mossoge number 00009 will be printed in test 4. None of 
the UDA~50's with the M7464-5 modules will be tested. 


The Line clock is used for all timed loops in the program. The 
diagnostic will run on a system with no clock but wil —~ whenever 
an event for which the progras is waiting does not happen (i.e., a 


time-out error message will not result). 


CZUDDCO. The XXDP+ system device must remain on-line during the 





ee en 
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2.0 OPERATING INSTRUCTIONS 
















This section contains a brief description of the Runtime Services. For 
detailed information, refer to the XXDP+ User's Manual (CHQUS). 


2.1 COMMANDS 


There are eleven legal commands for the Diagnostic Runtime Services 
(Supervisor). This section Lists the commands and gives a very brief 
description of them. The XXDP+ User's Manual has more details. 


COMMAND EFFECT 

START Start the diagnostic from an initial state 

RESTART Start the diagnostic without mndicbeh Pm 

CONTINUE Continue at test that was interrupted (after “C) 

PROCEED Continue from an error halt 

EXIT Return to XXDP+ Monitor (XXDP+ OPERATION ONLY!) 
considered to be active at start time 

DROP Deactivate a unit ; 

PRINT Print statistical information (see section 4.0) 

DISPLAY Type a List of all device information 

FLAGS Type the state of all flags (see section 2.3) 

ZFLAGS Clear all flags (see section 2.3) 


A command can be recognized by the first serge, charactors. So you 


ADD Activate a unit for testing (all units are 
may, for example, type ‘STA’ instead of ‘STA 
| 
{ 
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2.2 SWITCHES 


There are several switches which are used to modify supervisor 
operation. These switches are appended to the legal commands. ALL of 


the ~ -% switches are tabulated below with a brief description of 
Rech the descriptions below, a decimal number is designated by 
SWITCH EFFECT 


/TESTS:LIST Execute a | those tests specified in 
the List. ist is a string of test 


be run. AlLl other tests wi e run. 
/PASS :DDDDD Execute DDDDD passes (DDDDD = 1 to 64000) 
/FLAGS:FLGS Set specified flags. Flags are described 

in section 2.3. 
/EOP :DDDDD Report end of pass eeseege after ever 

DDDDD passes ts (DDDDD = 1 to 64000) 
/UNITS:LIST TEST/ADD/DROP only those units specified 

in the list. List example - /UNITS:0:5:10-12 

use units 0,5,10,11,12 (unit numbers = 0-63). 


Example of switch usage: 
START/TESTS: 1=5/PASS: 1000/E0P: 100 


The effect of this command will be: 1) tests 1 through 5 will be 

executed, 2) all units will tested 1000 times and 3) the end of pass 

messages will be printed after each 100 passes only. A switch can be 

recognized by the first three characters. You may, for example, type 
/TES:1-5°’ instead of ‘'/TESTS:1-5"'. 


Below is a table that specifies which switches can be used by each 
command. 


TESTS PASS FLAGS EOP UNITS 


START x x Xx x x 
RESTART X xX Xx x x 
CONT INUE xX 4 x 











ny 


SEQ 0007 
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2.3 FLAGS 



































Flags are used to set up certain operational parameters such as 
looping on error. All flags are cleared at startup and remain cleared 
until explicitly set using the flags switch. Flags are also cleared 
after a START or RESTART command unless set using the flag switch. 

The ZFLAGS command ony also be used to clear all flags. With the 
exception of the START, the RESTART and ZFLAGS commands, no commands 
affect the state of the flags; they remain set or cleared as 
specified by the last flag switch. 


FLAG EFFECT 

HOE Halt on error = control is returned to 
runtime services command mode 

LOE Loop on error 

IER* Inhibit all error reports 


first level (first level contains 
error type, number, PC, test and unit) 


IXE* Inhibit extended error reports (those 
called by PRINTX macro‘s) 

PRI Direct messages to Line printer 

PNT Print test number as test executes 

BOE BELL"’ on error 

UAM Unattended mode (no manual intervention) 

ISR Inhibit statistical reports 

IDU Inhibit progres dropping of units 

LOT Loop on tes 


*Error messages are described in section 3.1 


See the XXDP+ User’s Manual for more details on flags. You may 
specify more than one flag with the FLAG switch. For example, to 
cause the program to loop on error, inhibit error reports and type a 
"BELL’’ on error, you may use the following string: 


/FLAGS:LOE : IER:B0E 


2.4 HARDWARE QUESTIONS 


When a diagnostic is STARTed, the Runtime Services will prompt the 
user for hardware information by typing “CHANGE HW (L) ?°' . When you 
answer this question with a ‘YY’, the Runtime Services will ask for the 
r of units Cin decimal). You will then be asked the following 
questions for each unit. When you answer this question with an ‘N'’, 
the Runtime Services will use the answers built into the program by 
the SETUP ue th tty (see chapter 6 of the XXDP+ User's Manual). If you 
have never run the SETUP utility on this program file, the default 
values Listed below (just before the question mark) will be used. 





IBE* Inhibit all error reports except 
| 
| 
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UNIBUS ADDRESS OF UDA (0) 172150 ? 


Answer with the address of the UDAIP register of one UDA as 
addressed by the processor with memory management turned off 
(7 3$34°" even 16-bit address in the range of 160000 to 


VECTOR (0) 154 ? 


Answer with the interrupt vector address of the UDA. A vector 
address in the range of 4 to 774 may be specified. The UDA 
does not have a vector “‘hard wired’’ to it, so any vector not 
being used by this program and XXDP+ may be used. 


BR LEVEL (D) 5 ? 


Answer with the interrupt priority used by the UDA. Levels 4 
to 7 are accepted. This level must match the level ‘‘hard 
wired’’ in the UDA by the priority plug. 


UNIBUS BURST RATE (D) 63 ? 


The UDA allows the ability to control the maximum number of 
words transferred across the UNIBUS each time the UDA becomes 
master. The default answer of 63 will allow for the fastest 
execution of this diagnostic program. You may answer with the 
value your operating arose uses or use zero which will tell 
the UDA to supply a value that poste work on any syeten. A 
decimal number in the range of 0 to 63 may be specified and 
all values should work on any system. A larger value will 
allow for a faster running program. The value will be passed 
directly to the UDA during initialization. 


DRIVE NUMBER (D) 0 ? 


Answer with the drive number of the drive you wish to test. 
This is the number which appears on the “‘unit plug’’ on the 
front of the disk drive. On a multi-unit drive, each sub-unit 
number on the drive must be tested as a separate unit to 
completely test the drive. A maximum of eight logical drives 
may be tested on one UDA at a time (UDA configuration limit). 


EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ? 


Answer "WN" to have test 4 (drive exerciser) run on the 
diagnostic area of the disk. Answer ‘‘Y’’ to run on the 
customer data area. A ‘'Y'’ answer will destroy any customer 
data that may be on the disk. A warning message will be 
printed before testing begins if this question is 

answere ° 


CUSTOMER DATA WILL BE DESTROYED ON: 
UNIT UDA AT DRIVE 


XX XXX XXX 








Jo1 
CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 9 SEQ 0009 
USER DOCUMENTATION 


Unless the diagnostic is being run in unattended mode (i.e., 
gy bo fe oa command), a confirmation will also be required 
as follows: 


ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED (L) ? 
If the above question is answered ‘'N'’, the entire diagnostic 


will — and the Runtime Services prone will be displayed. 
No default answer is provided for this question. 


2.5 SOFTWARE QUESTIONS 


After you have answered the hardware questions or after a RESTART or 
CONTINUE command, the Runtire Services will ask for software 
parameters. You will be prompted by ‘CHANGE SW (L) ?°’ If you wish to 
change any parameters, answer by typing ‘'Y'’. The software questions 
and the default values are described in the next paragraphs. 


ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? 


Tests 2 and 4 have manual intervention modes which allow 
additional parameters to be input to alter the normal testing | 
of a disk drive. This question should normally be answered 
when this diagnostic is first run. Then, depending on the 
errors detected, it may be desirable to change this answer to 
"Y'* and alter the posed to, further isolate the problem. If 
this question is answered ‘'Y’’, and the UAM (unattended mode 
operation) he is set, tests 2 and 4 will print a warning 
message that the mode cannot be entered and will proceed as if 
answered "'N'’. See the description of the individual tests in 
section 5 for more information. 


REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 


This informational message is printed to describe the use of 
the remaining questions. If test 4 is not being run, a 
“CONTROL 2°’ can be typed to bypass them. 


ERROR LIMIT (D) 32 ? 


Enter the number of hard errors allowed before a drive is 
dropped from exercise by test #4. A number in the range of 1 
to 65535 will be accepted. 


READ TRANSFER LIMIT IN MEGABYTES = 0 FOR NO LIMIT (D) 0 ? 


When the specified number of bytes have been read from a drive 
by test #4, the drive will be dropped from fost ing. When all 
drives are dropped, an end of pass will be indicated and the 
selected tests will be run again. This is the method used to 
determine how long test #4 is to run. Answer with a zero to 
prevent test from ending. The only other way test #4 can end 
is to have all drives dropped because the error Limit on each 
is exceeded. Of course, the operator can always stop test #4 
by typing a control-C. 
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SUPPRESS PRINTING SOFT ERRORS (L) Y? 








When test #4 needs to perform retries, soft error reports will 
e printed to give as much information as possible. These 
actions are considered normal operation and are not error 
conditions until the retries fail. When the test is being run 
only to see how reliable the drive performs, this question 
should be answered ‘'Y'' so they are not confused with hard 
errors. The number of these soft errors is always reported in 
the + ~-siaahtatat report. Answer ‘N'’ to see all the soft error 
reports. 


DO INITIAL WRITE ON START (L) Y ? 


If test #4 is to do data compares, the drive will need to be 
written with data patterns readable by the program. 


If the Sloqness te area is selected for testing, the q 
initial write is always performed (regardless of how this 
question is answered). 


If the customer data area is selected for testing, the initiat 
write will be performed when all of the following are true: 


1. This question is answered ‘‘Y’’. 


2. This is the first time test #4 is being run after a 
START command. 


3. The disk is write enabled. 


meme iy this question ‘'N'’ when testing on the customer data 
area will normally result in data comparison errors if the 
os wes not previously written by this diagnostic or the 
ormatter. 


—_ that write checks are not performed during the initial 
write. 


ENABLE ERROR LOG (L) N ? 


A *'Y’’ answer will cause error messages in test #4 to be stored in a 
log buffer. Once the log buffer is full, additional error information 
is lost. The contents of the log buffer will be pr rares when test #4 
is stopped and a statistical report requested. This log feature is 
intended to allow the Digital Diagnosis Center (DDC) to start test #4 
ther hang from the system and let it run for some period of time. 
DDC can call the system back later, type control-C, then CONT and see 
the errors that have occurred (up to the Limit of the log buffer). A 
message will be printed to indicate no errors have occurred if the log 
buffer is empty. Test #4 will not be allowed to end while the error 

log is enabled until the error log is printed. The log buffer will 

old 30 error messages when one disk unit is being tested. The log 
buffer will decrease in size as more units are tested. 





wo 


SEQ 0010 
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2.6 EXTENDED P-TABLE DIALOGUE 


When you answer the hardware questions, you are building entries in a 
table that describes the devices under test. The simplest “~ to 
build this table is to answer all questions for each unit to be 
tested. If you have a multiplexed device such as a mass storage 
controller with several drives or a communication device with several 
lines, this becomes tedious since most of the answers are repetitious. 


To illustrate a more efficient method, suppose you are testing a 
fictional device, the XY11. Suppose this device consists of a control 
module with ome units (sub-devices) attached to it. These units are 
described by the octal numbers 0 ERG 7. There is one hardware 
parameter that can vary among units called the Q-factor. s 
Q-factor may be 0 or 1. Below is a simple way to build a table for 
one XY11 with eight units. 


# UNITS (D) ? 8<CR> 


UNIT 1 

CSR ADDRESS (0) ? 160000<CR> 
SUB=DEVICE # (0) ? O<CR> 
Q-FACTOR (0) 0 ? 1<CR> 


UNIT 2 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? 1<CR> 
Q-FACTOR (0) 1? O<CR> 


UNIT 3 
CSR ADDRESS (0) ? 160000<CR> 
SUB=DEVICE # (0) ? 2<CR> 
Q-FACTOR (0) 0 ? <CR> 


UNIT 4 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? 3<CR> 
Q-FACTOR (0) 0 ? <CR> 


UNIT 5 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? 4<CR> 
Q-FACTOR (0) 0 ? <CR> 


UNIT 6 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ? 5<CR> 
Q-FACTOR (0) 0 ? <CR> 


UNIT 7 
CSR ADDRESS (0) ? 160000<CR> 
SUB-DEVICE # (0) ?. 6<CR> 
Q-FACTOR (0) 0 ? 1<CR> 





SEQ 0011 | 
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SUB=DEVICE 
Q-FACTOR (0) 1? <CR> 


Notice that the default value for the Q-factor changes when a 
ne response is given. Be careful when specifying multipie 
units! 


UNIT 8 
CSR ADDRESS (0) 160000<CR> 
# (0) ? 7<CR> 


As you can see from the above example, the hardware parameters do not 
wary lla from unit to unit. The procedure shown is not very 
efficient. 


The Runtime Services can take multiple unit specifications however. 
Let's build the same table using the multiple specification feature. 


# UNITS (D) ? 8<CR> 


UNIT 1 
CSR ADDRESS (0) ? 160000<CR> 
SUB=DEVICE # (0) ?. 0,1<CR> 
Q-FACTOR (0) 0? 1,0<CR> 


UNIT 3 
CSR ADDRESS (0) ? 160000<CR> a 
SUB=DEVICE # (0) ?. 2=5<CR> 

Q-FACTOR (0) 0 ? O<CR> 


UNIT 7 
CSR ADDRESS (0) ? 16§0000<CR> 
SUB-DEVICE # (0) ?. 6,7<CR> 
Q-FACTOR (0) 0? 1<CR> 


As you can see in the above dialogue, the runtime services will build 
as ne entries as it can with the information given in any one pass 
through the questions. In the first pass, two entries are built since 
two sub-devices and q-factcrs were specified. The Services assume 
that the CSR address is 160000 for both since it was specified only 
once. In the second pass, four entries were built. This is because 
four sub-devices were specified. The ‘="" construct tells the Runtime 
Services to increment the data from the first number to the second. 
In this case, sub-devices 2, 3, 4 and 5 were specified. (If the 
sub-device were specified by addresses, the increment would be by 2 
since addresses must be on an even boundary.) The CSR addresses and 
Q-factors for the four entries are assumed to be 160000 and 0 
respectively since ehey were only specified once. The last two units 
are specified in the third pass. 


amen 
SEQ 0012 | 





| 


| 
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ee whole process could have been accomplished in one pass as shown 
e Ow. 


# UNITS (D) ? 8<CR> 

UNIT 1 

CSR ADDRESS (0) ?_ 160000<CR> 

SUB=DEVICE # (6) ? O=7<CR> 

Q-FACTOR (0) 0? 0,1,0,..,1,1<CR> 
As you can see from this example, null replies (commas enclosing a 
null field) tell the Runtime Services to repeat the last reply. 


2.7 QUICK START-UP PROCEDURE 


© To start-up this program: 
_ 
1. Boot,.sr)P+ 


“ 2. Give the date and answer the LSI and 50HZ (if there 
is a clock) questions 


3. Type ‘’R ZupCCO"’ 
4. Type *’START’’ 
S. Answer the “‘CHANGE Hw’ question with ‘‘y"’ 
6. Answer all the hardware questions 
7, Answer the “‘CKANGE Sw'’ question with ‘'N”’ 
when you follow this procedure you will be using only the defaults for 


flags and software parameters. These defaults are described in 
sections 2.3 and 2.5. 


SEQ 0013 
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Sample of terminal dialogue to test two disks on one UDA-50: 
DR>STA/FLA:PNT 
CHANGE HW (L) ? Y 
# UNITS (D) ? 2 
UNIT 0 
UNIBUS ADDRESS OF UDA (0) 172150 ? 
VECTOR (0) 154 ? 
BR LEVEL (D) 5 ? 
UNIBUS BURST RATE (D) ? 
DRIVE NUMBER (D) 0,1 
EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ? 


CHANGE SW (L) ?.N 


TST: 001 
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154...COMPLETED 
TST: 002 
TST: 003 
TST: 004 


UNIT 0 UDA AT 172150 DRIVE 0 RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 


UNIT 1 UDA AT 172150 _— 1 RUNTIME 0:05:31 
INITIAL WRITE COMPLETE 


TEST 4 IN PROGRESS. RUNTIME 0:15:00 


UNIT DRIVE SERIAL “NUMBER seers MBYTES MBYTES HARD SOFT ECC 
0 0 x1000 ae satel — — 


0 
1 1 1 3 8 6 0 0 0 





SEQ 0014 
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Sample of terminal dialogue going through =e saat questions to 
a ? 








2 


specify transfer Limit (one 
DR>STA/FLA:PNT 

CHANGE HW (L) ?.N 

CHANGE SW (L) ? Y 

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? 
REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

READ T KANSFER LIMIT. | IN MEGABYTES = A FOR NO LIMIT (D) 0? 5 
SUPPRESS PRINTING SOFT TART XL) os 


DO INITIAL WRITE ON STA 
ENABLE ERROR LOG (L) N ? 


isk being tested) 


TST: 001 

TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154...COMPLETED 
TST: 002 
TST: 003 
TST: 004 


UNIT 0 UDA AT 172150 os 0 RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 


UNIT 0 UDA AT 172150 DRIVE 0 RUNTIME 0:09:41 
REACHED TRANSFER LIMIT = TESTING STOPPED 


TEST 4 IN PROGRESS. RUNTIME 0:09:41 
UNIT DRIVE SERIAL“-NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC 
X1000 READ WRITTEN ERRORS ERRORS 

0 0 2 5 4 0 0 
CZUDCC EOP 1 
ts © SMLATING ERRORS 
TESTING INTERRUPT ABILITY OF UDA AT ADR 172150 VEC 154...COMPLETED 
TST: 002 
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3.0 ERROR INFORMATION 


3.1 TYPES OF ERROR MESSAGES 


There are three levels of error messages that may be issued by a 
diagnostic: general, basic and extended. General error_messages are 
always printed unless the “‘IER’’ flag is set (section 2.3). The general 
error message is of the form: 


NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX 
error message 


where: NAME = diagnostic name 
TYPE = error type (SYS FTL ERR, DEV FTL ERR, HRD ERR or SFT ERR) 
NUMBER = error number 
UNIT NUMBER = 0 - N (N is Last unit in PTABLE) 
TST NUMBER = test and subtest where error occurred 
PC:XXXXXX = address of error message call 


System fatal errors (SYS FTL ERR) are used to report errors that are 
fatal to the entire diagnostic program. The diagnostic stops and the 
Runtime Services prompt is printed. 


Device fatal errors (DVC FTL ERR) are used to report errors that are 
fatal to the device (may be either a UDA-50 or disk drive). Testing 
stops on that device for the remainder of the current test. 


Hard errors (HRD ERR) reports most of the errors detected. Testing 
will normally continue after the printing of the error. 


Soft errors (SFT ERR) are used only in test 4. They present 

information about an error for which recovery will be attempted. These 
are printed only if the SUPPRESS PRINTING SOFT ERRORS software genet ton 
is answered ‘N’’ and are used only to provide a greater detail o 
information. During the error recovery attempt, several soft errors 

may be printed. Unless the soft errors are fol lowed by a hard error 
message, the error condition was corrected and testing proceeds. 


Basic error messages are messages that contain some additional 
information about the error. These are always printed unless the 
"IER" or “IBE" flags are set (section 2.5). These messages are 
printed after the associated general message. 


Extended error messages contain supplementary error information such 
as register contents or good/bad data. These are always printed 
unless the "IER", “‘IBE’’ or “‘IXE"’ flags are set (section 2.3). These 
messages are printed after the associated general error message and 
any associated basic error messages. 


The general and basic error messages from this diagnostic are always 
one line each, The basic message defines what program detected the 
error, the drive being tested and the time of the error. 








Sana 
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The_PDP-11 program that is loaded into memory when you give the 

‘R ZUDCCO"* command to the XXDP+ monitor is ye! a small part of this 
diagnostic. A data file called ZUDDCO.PAK on the system load device 
(the same device from which the ‘'R’’ command read the PDP-11 program) 
contains four programs which are read from the file and loaded into 
the UDA-50 for execution. These programs are called’ ‘diagnostic 
machine’’ or DM programs. The ae eerste machine’ is the facility in 
the UDA-50 which executes a PDP-11 Like pogram. The Large a of 
the testing is done by these four ‘diagnostic machine’’ programs. Once 
the PDP-11 eis has loaded and started the ‘diagnostic machine 
program, all it does is respond to requests from that program. These 
requests include such things as telling the ‘‘diagnostic machine’’ which 
disks on that UDA-50 are to be tested, ge an error message and 
mntay "O0, Soar res tes which are printed in the statistical report (see 
section 4.0). 


The basic message (the second Line of every error message) will be one 
of the following: 


HOST PROGRAM UDA AT xxxxxx RUNTIME hhh:mm:ss 
The host program (PDP-11) detected the error. UDA AT xxxxx 
identifies the address of the UDA-50 being tested. It may be 
omitted if the error is not specific to one UDA-50. 

UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss 
The “‘diagnostic machine’’ program loaded in test 1 detected the 
error. DM PC xxxx identifies the address in the ‘diagnostic 
machine’’ program where the error message is reported. 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
The “‘diagnostic machine’’ program loaded in test 2 detected the 
error. DM PC xxxx identifies the adaress in the ‘‘diagnostic 
machine’’ program where the error message is reported. DRIVE xxx 
identifies the drive number. 

DISK FUNCTIONAL DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 


The ‘‘diagnostic machine’’ program loaded in test 3 detected the 
error. 


DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 


The ‘‘diagnostic machine’’ program loaded in test 4 detected the 
error. 


Sample error message: 

CZUDC DVC FTL ERR 00021 ON UNIT 00 TST 001 SUB 003 PC: xxxxxx ~ 

HOST PROGRAM UDA AT 172150 RUNTIME 0:00:12 

UDA RESIDENT DIAGNOSTICS DETECTED FAILURE 
UDASA CONTAINS 

REPLACE UDA MODULE M7161 OR M7485 


eneral message 


" extended message 
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Informational i are also printed by this program. They are 


usuaily one or two lines in length. They are printed as extended 
messages and are always printed unless the ‘IER’, ‘IBE’’ or “‘IXE 
flags are set. 


Sample informational message: 


UNIT 0 UDA_AT 172150 DRIVE 0 RUNTIME 0:02:43 
INITIAL WRITE COMPLETE 


3.2 SPECIFIC ERROR MESSAGES 


ena is a list of the error messages that a be printed by the 
diagnostic program. In the List, some of the num ers that may vary 
with execution or program version are shown as ‘‘xxx'’. These include 
program counters and runtime. Other numbers, such as unit number, 
drive number, UDA-50 address and data in registers are filled with 
sample numbers. Additional information about the error may follow the 
error message. 


3.2.1 HOST PROGRAM ERROR MESSAGES (00001 to 00999) 


CZUDC SYS FTL ERR 00001 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 

I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
UDA HAS MORE THAN ONE VECTOR, BR LEVEL OR BURST RATE 


When the hardware questions were answered, two units were 
selected with the same UNIBUS address but with a different 
vector, BR level or burst rate. A otapte UDA=50 can have only 
one vector, BR level or burst rate. The program is aborted and 
returns to the Runtime Services prompt so that you can change 
the hardware questions. 


00002 CZUDC SYS FTL ERR 00002 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 

I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 

TWO UNITS SELECT THE SAME DRIVE 


00001 


The hardware questions for two units were exactly the same. 
The program is aborted and returns to the Runtime Services 
prompt so that you can change the hardware questions. 









USER DOCUMENTATION 
00003 


00004 


00005 


00006 


00007 
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cruec SYS FTL ERR 00003 ON UNIT 00 yt ae — 000 PC: xxxxxx 
OST PROGRAM yf AT 172150 RUNTIM 

' OB ONT T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 

MORE THAN EIGHT DRIVES SELECTED ON THIS U 


Up te, four geet disk drives can be attached to a UDA-50 at 
one time. A physical disk drive may be from one to four 
ge disk drives. Each logical disk drive is gimp S one 

t to the ys nghes program. Even though more ~— ei ght 
logical disk drives can be attached to one UDA-50, the UDA-50 
only supports eight. The program is aborted and returns to the 
a ws Services prompt so that you can change the hardware 
questions. 


aur SYS FTL ERR 00004 bd _— 00 TST xxx SUB 000 PC: xxxxxx 
PROGRAM RUNTIME x 

NOT Te NOUGH ROOM IN MEMORY. 10. TEST THE UNITS SELECTED 

PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME 


This program does not Limit the number of units et can 
be teste by specifying a maximum number. What Limits 
the number is the amount of meee? used to store data 
on each unit. You have exceeded the number of units 

that are testable at one time. Start program over and 
select fewer units. 


CZUDC SYS FTL ERR 00005 ae en 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM RUNTIME x 
CHECKSUM ERROR IN DM PROGRAM FILE 


} 
As a DM program is read from the load media a checksum 
is calculated. If the checksum contained in the file 
does not match what is calculated, an error reading 
the data file is declared. Restore the data file 
ZUDDCO.PAK to your load media. = 

CZUDC SYS FTL a eoees | A was 00 TST xxx SUB 000 PC: XXXKKX 

HOST PROGRAM TIME x 

TABLE INCONSISTANCY ERROR. * PLEASE RE-LOAD PROGRAM 
ned host program was not able to read the DM program 

from the load media propery. Restore the data file 
ZUDDCO.PAK to your load media. 


When the host program is started, controller teple es are 
set according to the P-tables. Error 00006 will occur 
if the tables were corrupted after restarting the diag- 
nostic. Load and start your program again. 


CZUDC SYS FTL ERR all m rad 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM RUNTIME x 
ERROR IN DM PROGRAM FILE. “OM PROGRAM NOT FOUND 
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CZUDC SYS FTL ERR 00008 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 

I DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS 
TWO UDA'S USE THE SAME VECTOR 


The hardware questions for two units specified different 
UDA-50 Unibus addresses but identical vector addresses. The 
program is aborted and returns to the Runtime Services prompt 
so that you can change the hardware questions. 


CZUDC DVC FTL ERR 00009 ON UNIT 00 TST 004 SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 

ILLEGAL CONFIGURATION FOR TEST 4. 

CANNOT TEST ALL UDA-50S. 


The Test 4 DM program was read into host memory from a load device 
that is attached to an enhanced UDASO (M7485 and M7486 board set). 

If the enhanced UDASO is loaded with this DM program then no other 
program can be read from the load media. Thus, any old UDASO's (M7161 
and M7162 board set) will not be tested. This can only occur during 
Test 4 where both fypes of DM programs cannot reside in memory 
simultaneously. Either use another type of load media or run 

Test 4 twice (once on the UDA-50 attached to the load device, 

second on the rest of the UDA-50's). 


CZUDC DVC FTL ERR 00020 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
ge Br DIAGNOSTIC IS BEING USED WITH THIS CONTROLLER 

x 


The APT Sognecetes are designed to run with one type of 
UDA-50 board set (either M7161-2 or M7485-6). For example, 
If the user is running CIUDA with a UDA-50 M7485-6 type, 
this error will occur. In that case the user will be told 
to use CIUDF. The following is a detailed description of 
which test is used with what configuration. 


CIUDA = UDA-50 with M7161-2 modules runs tests 1-3 
UDB = UDA-50 with M7161-2 modules runs test 4 
UDC = UDA-50 with M7161-2 modules runs tests 1-3 

50 with M7161-2 modules runs test 4 
h 7485-6 modules runs tests 1-3 

h 7485-6 modules runs test 4 

h 7485-6 modules runs tests 1-3 

h M7485-6 modules runs test 4 
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00013 


00020 


CZUDC DVC FTL ERR 9091s, 5 00 TST aoe Ds 000 PC: xxxxxx 
HOST PROGRAM UDA AT RUNTIME x:xx: 

MICROCODE REPORTED LO TROLLER MODEL WHICH DID NOT MATCH 

GET DUST STATUS RESPONSE. TESTING ON THIS CONTROLLER STOPS. 


The controller model is a four bit field (bits 7-4) in ste 


the initialization protocol. git. indicates which type of UDA-50 
6 boards). Another indicator of 

UDA=50 types is in the GET DUST STATUS response. These values are 
different for, — two types of UDA-50s. If they do not indicate 
is error is presented. Testing stops on 

e it is not known which DM program to load. 


(either M7161-2 boards or M748 


similar UDA-50 types. 
this controller, becaus 


crac DVC FTL ERR 00020 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
T PR — AM UDA AT 172150 RUNTIME x:xx:xx 

MEMORY ERROR TRYING TO READ UDA REGISTERS 

CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7161 OR M7485 


OR UNIBUS 
OR REPLACE UDA MODULE M7161 OR M7485 


A non-existant — error occurred when the host ; ogres 
tried to access the UDAIP and UDASA registers. 

is at another address (check the UNIBU -e4 pie My switches) 
or module M7161 or M7485 is broken or the UNIBUS is broken. 


SEQ 0021 


a | 
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CZUDC DVC FTL ERR 9008) N UNIT 00 TST 001 SUB 003 PC: xxxxxx 
HOST PROGRAM UDA AT 1721 


O RUNTIME x:xx:xx 


UDA Wes Coutatne  HBTtez DETECTED FAILURE 


UDASA CON S 
E UDA MODULE M7162 OR M7486 


REPLAC 


The UDA 


error is displayed in the 


Resident diagnostic detected a failure. The 
he UDASA. Here are the possible 


error values and their meaning: 


Replace 


interface board. M™ 
Module M7161 
M7485 and M7486. 


104000 - Fatal sequncer error 
040 = D processor ALU error 
D proc ROM parity error 
D proc with no Board #2 or RAM parity error 
D proc RAM buffer error 
SDI error 
D proc write mode wrap SERDES error 
D proc read mode SERDES, RSGEN, and ECC error 
- U proc ALU error 
1 = U proc Control Register error 
6042 = U proc DFAIL/ROM parity error/Board #1 test count is wrong 
- U proc Constant R 
eth - Unexpectant trap found, aborted diagnostic 


eevee 
o 
vo 
3 
o 
a 


— ss ss = os = 2s ot SS os es = = ss os ss 
oo 
oa 
So 
~ 


0 
0 
0 
0 
0 
0 
0 
1 
2 
2 


00 - Step 3 error 
142300 - Step 4 error 


the board spec ified. M7161 and M7485 are the Unibus 
162 and M7486 are the SDI interface board. 
only works with module M7162. The same for modules 
Do not intermix the two boards. It will not work! 





SEQ 0022 | 


sia ieee ner ee aeaeaaee 
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00022 crue pve iit oa sponge On ON ot Tress or 2 003 PC: xxxxxx 
STEP BIT DID 1550 t AN laksa REGISTER DURING INITIALIZATION | 

| 


UDASA CONTAI Minti 
REPLACE UDA MODULE M7161 OR M7485 
The UDA did not respond as expected during the 
initialization sequence which communicates ye data 
e 


in the UDASA register. A normal response from the UDA 
contains either a STEP bit or an ERROR bit defined as 


follows: 
Bit 15 (100000) Error bit 
Bit 14 (040000) tep 4 bit 
Bit 13 (020000) Step 3 bit 
Bit 12 (010000) Step 2 bit 
bit 11 (004000) Step 1 bit 
The expected step bit nor coe: error bit set within the 


expected time. 


00023 CZUDC DVC FTL ERR 00023 ON UNIT 00 TST hood So 005 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x 
UDA DID NOT CLEAR AING STRUCTURE IN HOST “MEMORY DURING INITIALIZATION 
6 WORDS WERE TO BE CLEARED STARTING AT ADDRESS 040644 
FIRST SEVERAL WORDS NOT CLEARED (UP TO 6): 
ADDRESS CONTENTS 
040644 000010 
040650 000010 


040652 000010 
REPLACE UDA MODULE M7161 OR M7485 


The UDA is to clear the ring structure (a communications area 
used by the UDA to talk to the host) in host memory before 
Ste Sy of initialization. If the UDA diagnostics did not 
clon r memory and did not flag an error, then error message 
60023 is dis le ed. The contents of each word in memory 
is set to 17/7777 before the test. Failure of the UDA | 
to clear each word indicates a fault in the address | 
interface to the Unibus. | 


ssiebellasteteisidlamammticipttparsiall 
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00024 HOST PROGRAM FTL or] Ar teats ON he i + =. 8 006 PC: xxxxxx 
UDASA REGIS STER UMD 9 ptt NE TER STEP 3 WRITE OF INITIALIZATION 
BOReE /POLE DIAGNOSTICS GERE REQUESTED 
UDASA CONTENTS 004400 


For better testing, the host can test the PURGE and POLE 
mechanism of the UDA. To do so the host sets bit15 of the 
step 3 data and sends the data to the UDA. The UDA oe 
go to zero and wait for the purge and pole. If the 

never went to zero, then error sessage 0 00024 is rd ge ed. 
The UDA may have a bad M7161 or M748 dule or the UNIBUS 
maybe broken. 


00025 i ome FTL ERR 00025 ON eS 00 TST A. — 000 PC: xxxxxx 
PROGRAM UDA AT 172150 RUNTIME x 
UDA. DID NOT RETURN CORRECT DATA. IN UDASA "REGISTER DURING INITIALIZATION 
UDASA EXPECTED 004400 
UDASA CONTAINS 004000 
REPLACE UDA MODULE M7161 OR M7485 


For each step of initialization, specific data is expected 
to be displayed in the UDASA. If the UDASA does not match 
the expected data, then error message 00025 is displayed. 
Replace UDA module M7161 or M7485. 


00026 CZUDC DVC FTL ERR 00026 ON = 00 a ues es 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x 
DATA COMPARISON ERROR DURING DIAGNOSTIC” PORT LOOP TEST 
D DASA 000001 


UDA 
RECEIVED FROM UDASA 000000 
REPLACE UDA MODULE n7161 OR M7485 


The UDA can be put into ° mode where the UDASA acts 

as a wrap port. While the UDA is in this mode, any 
data ts sent to the UDASA will be displayed in the 
UDASA within a small period of time. If the data in 
the UDASA does not match the data that was sent to the 
UDASA, then error messoge 00026 is displayed. Replace 
UDA module M7161 or M74 


00027 CZUDC DVC FTL ERR 0007 ON UNIT 00 - ues 8 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x 
UDASA REGISTER DID NOT CHANGE AFTER WRITING. TO IT 
IN aH LOOP GNOS if 


IA 
UDASA CONTAINS 004400 
REPLACE UDA MODULE M7161 OR M7485 


The UDA can be put into 4 mode where the UDASA acts 
as a wrap port. While the UDA is in this mode, any 
data borne sent to the UDASA will be displayed in the 
UDASA within a small period of time. After the host 
program sent data to it while it was in diagnostic 
wrap mode, the UDA did not ae e the contents of the 
UDASA. Error message 00027 isplayed. Replace 
UDA module M7161 or M7485. 





P= 
on 
P= 
<n 
mm 
2 
= 
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Sy DVC FTL ina AT 72190, SRUNT en 001 SUB 004 PC: xxxxxx 
KIKKIXX 


REPLACE UDA MODULE Mr164 FOR OM74BS 


The host program timed out while waiting for an interrupt 
that had to occur. The UDA was told to use interrupts 
Guring the pene ho ay process. The UDA then waited 
for the intecrust but_it did not occur. Replace the 

UDA module M7161 or M7485. 


oat ore FTL ERR 00029 ON _ 00 TST th Ras 004 PC: xxxxxx 


OST PROGRAM UDA AT 172150 RUNTIME x 
UDA INTERRUPTED AT “DIFFERENT BR LEVEL. THAN SPECIFIED IN HARDWARE 
QUESTIONS. INTERRUPT WAS AT BR LEVEL 5 
CHECK PRIORITY PLUG ON UDA oes M7161 OR M7485 
OR CHANGE HARDWARE QUESTIONS 


The hg bay plug on the UDA and the BR LEVEL specified 
during the hardware questions do not match. Either 
chenee the plug number or reanswer the hardware question. 
If all these have been done and there is still a probiem 
replace UDA module M7161 or M7485. 


CZUDC DVC FTL ERR 00030 ON UNIT 00 ol ann Ds 000 PC: xxxxxx 
HOST PROGRAM UDA AT 


172150 RUNTIME x 
UDA REPORTED FATAL ERROR IN UDASA REGISTER “UMILE RUNNING DM PROGRAM 


UDASA CONTAINS 100004 


A message from the UDA firmware reports - unexpected 
failure. An error code is presented in the UDASA. 
Here is a list of the codes and their meanings: 


004400 = UDA has been inited a either a bus init or by 


writing into the U 
100001 - 


UDA ROM and RAM parity error 

UDA RAM oe I error 

UDA ROM parity error 

UNIBUS ring read error 

UNIBUS ring write error 

UNIBUS interrupt raster failure 
Host access time.ut error 

Host exceeded credit Limit 

UDA SDI hardware fatal error 

DM XFC fatal error 

Hardware timeout of instruction loop 
Invalid virtual circuit identifier 
Interrupt write error on UNIBUS 


UNIBUS Bn. Ao Moe read error (parity or timeout) 
UNIBUS Gnvetave/peciet write error (parity or timeout) 


SEQ 0025 
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00031 crus Ra! FTL oe Aa td ON UNIT 00 7. - Ba 000 PC: xxxxx x 
HOST PROGRAM 172150 RUNTIME x 
NO INTERRUPT RECEIVED FROM DM PROGRAM FOR 3" MINUTES 
ASSUME PROGRAM IS HUNG 


ALL DM programs are required to communicate with the 
host program; so as to assure —, host werren that 

the D tg thew is not hung up or in an endless Loop. 
If the DM oreares has not done so, the host program 

assumes the DM is hung and this message appears. 


00032 CZUDC DVC FTL ERR ae ON UNIT 00 ~ - = 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIME x 
weteact TER CoG Contains _FROM DM PROGRAM With UNKNOWN REQUEST NUMBER 
000001 000603 “000003; * 900004 000005 000006 000007 
000008 000009 000010 000011 000012 000013 000014 
000015 000016 000017 000018 000019 gooey 000021 


The DM prewres and the host program communicate with 
each other using packets. Each packet must have a 
request number set up 2 the DM program and interpreted 
by the host program. is request number is not a 
known request number. The problem may be the UNIBUS 
or either one of the UDA modules or a corrupted DM 
program. Word 1 contains the DM request number, and 
word 2 typically contains the drive number. The rest 
of the buffer contains information specific to a 
DM request. The numbers in the example show the order 
in which words are displayed. 
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00033 CZUDC DVC FTL ERR 00033 on UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGR AT 172150 RUNT 


GRAM UDA UN KIXKIXX 
RESPONSE PACKET FROM UDA DOES NOT CONTAIN EXPECTED DATA 
EITHER UDA bh A STATUS OR PACKET WAS NOT RECEIVED CORRECTLY 


COMMAND PACKET S$ RESPONSE PACKET RECEIVED 


0 000000 000020 
000000 000000 000000 000000 
000000 000002 000000 g0080e 
000000 014336 000000 014336 
000000 034674 000000 934674 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 051232 000000 051232 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 000000 000000 000000 
000000 000000 000000 000000 


The host progres inspected the toe way packet which was 
given by to UDA. The coopenee packet may have been in 
error with one of the following points: 


1) The end code was not as expected. 

2) The status code showed an error occurred with the 
last command. 

3) The command reference numbers (the first word) did 
not match. 


If 1 or 3 occurred, there may have been a transmission 
problem between the UDA and the host program. If 2 occurred, 
check the error code in the MSCP specification for further 
information. The packets are displayed two words 

per line, low order word and byte to the right 

(corresponding to the MSCP Long-word entity). 


00036 CZUDC DVC FTL ERR 00036 ON UNIT 00 TST xxx SUB 000 PC: xxxxxx 
HOST PROGRAM UDA F#T 172150 RUNTIME x:xx:xx 
NO INTERRUPT RECEIVED FROM UDA FOR 30 SECONDS 
WHILE LOADING DM PROGRAM 


After a DM program has been sent to the UDA, the host 
program expects an interrupt within 30 seconds. The 
interrupt is used to assure the host program that the 
DM program is sane. If no interrupt occurred, then 
error message 00036 is displayed and the DM program is 


ge 
assumed to be hung. 
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00937 CZUDC DVC FTL ERR Bet ON UNIT 00 y 4 ane 8 000 PC: xxxxxx 
HOST PROGRAM UDA AT 172150 RUNTIM 

UDA REPORTED FATAL” ERROR IN UDASA REGISTER "WHILE LOADING DM PROGRAM 
REPLACE UDA MODULE M7161 OR M7485 


While loading the DM program to the UDA, the UDASA 
became non-zero. When this occurs, it signifies that 
the UDA microcode has run across a fatal error. The 
displayed value is in octal. Check the error code with 
the List included with error number 00030. 


00038 vee DVC FTL ERR 00038 ON UNIT 00 TST 001 SUB 002 PC: xxxxxx 
T PROGRAM UDA AT 172150 RUNTIME x:xx:xx 
MEMORY ERROR TRYING TO READ UDA REGISTERS 
CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7161 OR M7486 


OR UNIBU 
OR REPLACE UDA MODULE M7161 OR M7485 


| 

| 
A non-existant "the U error occurred when the host program 
tried to access the “4 one UDASA registers while in 
subtest 2 of test 1. A is at another address 
(check the UNIBUS igstlen’ cubhekae! or module M7161 
or module M7485 is broken or the UNIBUS is broken. 





SEQ 0028 
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3.2.2 TEST 1 ERROR MESSAGES (01000 TO 01999) 


01000 CZUDC HRD ERR 01000 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx xxxx RUNTIME hhh:mm:ss 


UDA AT xx 
NON-EXISTANT MEMORY a TO ~ Fy FROM UNIBUS. 
ADDRESS 000000 00000 
The host has given the DM routine the range of 
accessible host memory. While reading one location 
within the range, it appeared non-existant to the UDA. 
Since everything within the bounds were believed to be 


accessible this error oy ~ will be printed. The 
message prints the address in octal and hex. 


01001 CZUDC HRD ERR 01001 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss 
PARITY ERROR ON READ FROM UNIBUS. 
OCTAL HEX 
ADDRESS 000000 00000 
DATA READ 000000 0000 
DATA EXPECTED 000000 0000 


The host has given the DM routine the range of 
accessible host memory. While reading one location 
within the range, the DM routine has found a location 
with bad parity. Every location was accessed by the 
host program. The host program filled a location with 
its address. The message prints the address, 

the data it actually received, and the expected data it 
should have received in octal and hex. 


01002 CZUDC HRD ERR 01002 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss 
UNIBUS ADDRESSING ERROR = INCORRECT DATA READ. 
MEMORY LOCATION SHCULD wa OWN ADDRESS 


oct HE 
DATA READ 000000 0000 
DATA EXPECTED 000000 0000 


The host has given the DM routine the Locations of 
accessible host memory. Every location was accessed 

by the host progran. The host program filled a 

location with its address. The OM program read 

from one location and found that the data it read 

was not equal to its address. The message prints 

the address, the data it actually received, and 

the expected data it should have received in octal and hex. 





nn Hy 


SEQ 0030 
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01003 CZUDC HRD ERR 01003 ON — A hg 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxx AT xxxxxx RUNTIME hhh:mm 
NONCERISTANT MEMORY ERROR TayING. 10 READ — UNIBUS WITHIN ‘BUFFER. 


STARTING rite OF BUFFER 12 436 OATSE 
BUFFER SIZE 001234 029C 


After reading every accessible location of host ponerys 
the DM routine breaks up memory into buffers. The DM 
routine writes and reads data patterns from each host 
buffer into its DM buffer. While reading one of pe 
buffers, a non-existant memory error occurred. 

message prints out the starting address of the buf fer 
and the size of the buffer in octal(for PDP-11 users) 
and in hex(for VAX users) so the user can determine 
about where the non-existant memory location occurred. 


01004 CZUDC HRD ERR 01004 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx seen TIME hhh:mm:ss 


PARITY ERROR ON READ FROM war 37% WITHIN i 


STARTING rity OF BUFFER 195456 OAYZE 
BUFFER SIZE 001234 029¢ 


After reading every accessible location of host memory, 
the DM routine breaks up memory into buffers. The DM 
routine writes and reads data patterns from each host 
buffer into its DM buffer. While reading one of these 
buffers, a parity error occurred. ise and the prints 
out the starting address of the buffer and the size of 
the buffer in octal(for PDP-11 users) and in hex(for 
VAX users) so the user can determine about where the 
non-existant memory location occurred. 
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CZUDC HRD ERR 01005 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS ADDRESSING DM PC:xxxx UDA AT xxxxxx RUNTIME hhh:mm:ss 
DATA COMPARE FATLED AFTER WRITE THEN READ FROM UNIBUS. 

BUFFER SIZE = 005302(0) OAC2(X) 2754.(D) 
— OF BUFFERS 


044232 0489A 
057056 OSE2E 
071676 073BE 
104512 0894A 
CURRENT DATA PATTERN READ 0 
LAST PATTERN WRITTEN 0 
STARTING ADDRESS OF LAST BUFFER WRITTEN 104512(0) 0894A(x) 
NUMBER OF ERRORS FOUND 2754.(D) 
LOCATION DATA_EXPECTED DATA RECEIVED 
OCTAL HEX OCTAL _ HEX OCTAL HEX 
057056 OSE2E 111111 9249 002472 053A 
057060 05€30 044444 4924 005302 OAC2 
057062 05E32 022222 2492 000000 0000 


After reading an entire buffer, the DM program checks 
each location. If any or all of the locations did noi 
contain the expected data, this message appears. It contains 
the buffer size in octal, hex and decimal. The reason 
it appears in decimal is so the user can corralate this 
value with the number of errors which is printed in 
decimal. The starting addresses of the buffers are 
ow in octal and hex. There will always be at 

east two buffers and up to four buffers printed. 

The current data pattern read is printed. DM program 
will be testing the buffer with this data pattern. 

The last data pattern written by the DM program is 
printed. The address of the last buffer written is 
printed in octal and hex. As many as three errors are 
presentee in the message. This portion presents the 
ocation of the error, the expected data and 
the actual data all in octal and hex. 


SEQ 0031 
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01006 


3.2.3 
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CZUDC HRD ERR 01006 ON UNIT 00 TST 001 SUB 007 PC: xxxxxx 
UNIBUS AD IME 


DRESSING DM PC:xxxx UDA AT xxxxxx RUN hhh:mm:ss 
UNIBUS ADDRESSING ERROR. TWO monet READ sty LOCATION. 

KNOWN GOOD ADDRESS Att 32AAA 

ERROR ADDRESS 42525 22AAA 

ADDRESS BIT IN ERROR 200000 10000 


The UDA can only write to a small portion of memory 
because there is a PDP-11 program running in the 
memory. To verify it can address all of memory, it 
uses one location that it is permitted to write which 
it calls a ‘‘known good address'’. By changing only one 
bit in the address of this location it selects a ‘‘test 
address’’. Different patterns are written to the ‘‘known 
good address"’, each followed by a read of the ‘test 
address’. If the data read from the ‘test address 
matches the data written to the ‘known good address"’ 
each time, the address line is determined to be stuck. 
The ‘‘test address’’ is printed as the error address. 


TEST 2 INFORMATIONAL MESSAGES 


UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
INFORMATION SENT BACK FROM THE DRIVE IS BEING PRESENTED. 
TEST NUMBER 0000 
DRIVE TYPE 
ERROR NUMBER 0000 
data 


There is not error, but it is a message. The disk 
drive wanted the let the host know what had 

happened when the drive's internal diagnostic 

was run. The format follows that of hard error 2021. 


UNIT x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
FOLLOWING REPORT HAS BEEN TRUNCATED DUE TO SIZE 


This is a message that may appear if the disk drive 
gave too much data for the D pregran to handle. 
his message may preceed the previous message and 
hard error 2021. 


oe --4 


SEQ 0032 | 
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3.2.4 TEST 2 ERROR MESSAGES (02000 TO 02999) 


02000 CZUDC HRD ERR 02000 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
HOST SPECIFIED UNIT #0 THAT CAN'T BE FOUND. 
TEST2 RESTARING 


When test 2 starts executing out of the DM, it doesn't 
know if it had been started to execute drive diagnostics 
or restarted to down Line load a diagnostic into the 
drive. If it had been restarted for the latter reason, 
the host must tell Test 2 which drive was to receive the 
diagnostic. If the drive specified by the host is not 
attached to the UDA or could not be located by Test 2, 
this error message will be printed. 


02001 CZUDC HRD ERR 02001 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:es 
CANNOT RECEIVE VALID DRIVE STATE FROM DRIVE AFTER DRIVE WAS INITED 
CHECK IF DRIVE IS POWERED ON. 


This error message is presented if valid drive state 

was not received from the drive after the drive was 
inited. There are two types of invalid states: no 
clocks or ‘hard’ errors. If after getting state and 

no clocks occur, error 2001 is reported. There may 

be a bad transmitter on the drive side or a bad receiver 
on the UDA side or the SDI cable may have taken a hit. 


02002 CZUDC HRD ERR 02002 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE STATE RECEIVED HAS BAD PARITY AFTER DRIVE WAS INITED 


| 

| 

| 

| 

| 

This error message is presented if bad per ity was | 

received from the drive after the drive was inited. | 
There may be a bad transmitter on the drive side 

or a bad receiver on the UDA side or the SDI cable | 

may have taken a hit. | 

| 

} 


02003 CZUDC HRD ERR 02003 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE IS NOT ASSERTING RECEIVER READY IN DRIVE STATE AFTER DRIVE WAS INITED 
This error message is presented if receiver ready was not 
received from the drive after the drive was inited. 
There may be a bad transmitter on the drive side or 


a bad receiver on the UDA side or the SDI cable may 
have taken a hit. 
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02006 


02007 


% HRD tee 02004 ON UNIT 00 TST 002 SUB 000 PC: 
RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx “RUNTIME hhh:mm:ss 
E-OUT OW SEN SEND OF ECHO COMMAND TO DRIVE 


This error message is presented if a send of the 
ECHO command timed out. This may be caused by 
receiver coats being deasserted. The echo data 
is presented in hex. 


Sit HRD — 02005 ON UNIT 00 TST 002 SUB 000 PC: xx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
ee bata’ OF RECEIVE OF ECHO RESPONSE FROM DRIVE 


This error message is ergsented if a receive of an ECHO 
command was in error. The echo data is presented in hex. 
There may be a bad transmitter on the drive side or a 
=e ay ay 9d on the UDA side or the SDI cable may have 
aken a » 


CZUDC HRD ERR 02006 ON UNIT . ad 002 SUB 000 PC: xxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
wo ‘yore eae WITH DIFFERENT DATA 

ECHO DATA RECEIVED OOFF 


This error message is grosentes if the data returning from 
an ECHO command did not match the data it was suppose to. 
The data presented is in hex. 


crac HRD ERR 02007 ah unity 00 TST 002 SUB 000 PC: 
DISK RESIDENT DM PC:x UDA AT xxxxxx DRIVE xxx *RUNT IME hhh:mm:ss 
ERROR BIT SET IN GET STATUS RESPONSE AFTER DRIVE CLEAR COMMAND 
GET STATUS RESPONSE 
REAL TIME STATE state ; 
STATUS (FROM R TO L): word6 wordS word4 word3 word2 word! word0d: 


This error message is presented when an error bit 

is set in the status of a drive after the drive 

was cleared of all errors. The data displayed 

is the responce from a GET STATUS command. 

me error bits in the responce are in bit position 3, 5 
6 of word2. for further description of the 

GET STATUS responce, refer to the SDI Functional 

Spec v3.6 and the drive's functional spec. 


REAL a State: REAL TIME STATE 0003 


real time state is the real time drive state <<AFTER>> Test 2 
detected the error. <<THIS VALUE 1S DISPLAYED IN HEX>>. In this 


example, receiver ready and attention are both asserted. 
The bit positions are defined as follows: 


Receiver ready (Test 2 able to transmit to drive) 
0002 = Attention (error occurred or online timeout expired) 


0040 = Available (drive offline and usuable) 
1000 - Read/Write ready 







SEQ 0035 
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The complete meaning of these bits is beyond the scope of this text, 
ona a refer to the operator documentation for the drive you are | 
working on. | 


STATUS (R TOL): word6 wordS word4 word3 word2 word! word0d: | 
The status is the ag - 5g to the SDI GET STATUS command. These 
words are printed in HEX. <<NOTE THAT THE STATUS IS PRINTED OUT 
FROM RIGHT TO LEFT!!>>. The status’ —— is beyond the goape | 
of this text, please refer to the operator documentation for the 
drive you are working on. 

| 


02008 CZUDC HRD ERR 02008 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND OF ONLINE COMMAND TO DRIVE 


The ONLINE command timed out while it was sent 
to the drive. The drive did not assert 
the RECEIVER READY signal over the SDI. 


02009 CZUDC HRD ERR 02009 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
ess ps + bg RECEIVE OF ONLINE RESPONSE FROM DRIVE 
explanation 


This error message i° presented if a receive of an ONLINE 
command was in error. An explanation of what the error was 
is also presented. These explanations are: 


| 
} 
| 
| 
TIMEOUT ERROR OCCURED DURING RECEIVE XFC 
- This error _is a failure of the drive to respond to an | 

SDI level 2 command (see the SDI specification) before 
the drive-supplied command timeout expires. 
| 
} 
| 
| 
| 


1ST WORD NOT START FRAME DURING RECEIVE XFC 
- The first word received by the UDA from the drive was 
not a valid message start frame. 


FRAMING ERROR OCCURED ON SDI LEVEL 0 READ DURING RECEIVE XFC 
- This is caused by one of the so Lewsng conditions: 
1) Illegal frame code -- the frame is not a message 
start, continue, or end frame. 2) Illegal sequence 
of frames == such as a message start frame without 
ever receiving a message end frame. This can be 
caused by the drive sending a response before the UDA 
asserts receiver ready, or a random hit on the SDI 
cable that garbles a frame or a bad drive transmitter 
or UDA receiver. 


CHECKSUM ERROR OCCURED ON SDI LEVEL 0 READ DURING RECEIVE XFC 
- The checksum attached to a message end irene did not 

match the checksum computed over the level 2 command. | 

This could be caused by a bad drive transmitter, bad 
UDA receiver, incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SDI cable. 
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BUFFER oy SMALLER THEN RESPONSE DURING RECEIVE XFC 
A buffer size size set aside for the response was not 
serge oe for the response received. This is caused 
he drive sending a response that is incorrect for the 
request sent to the drive, or the drive sending some 
garbage with the response. 


CODE FROM RECEIVE XFC WAS ey oy FROM SUBSYSTEM 0000 
- The responce from the drive was not anything that was 
ppoessees Possible UDA microcode change without test 
upda 


02010 CZUDC HRD ERR 02010 ON UNIT 00 TST 002 SUB 000 PC: xxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
ONLINE COMMAND WAS UNSUCCESSFUL 
REAL TIME STATE 0003" 


STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 
The ONLINE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 


on the format of the status. The drive did not assert 
the RECEIVER READY signal over the SDI. 


02011 CZUDC HRD ERR 02011 ol 7 a‘ ae a SUB 000 PC: xxxxxx 


DISK RESIDENT DM PC:xx xxx DRIVE xxx "RUNTIME hhh:mm:ss 
ONLINE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 
EXPECTED RESPONSE 7E 


ACTUAL RESPONSE 


The ONLINE command did not return an expected 

response code. If there were at least an UNSUCCESSFUL 
response, test 2 will report the drive state and status. 
The expected response and actual response are in hex. 


02012 CZUDC HRD ERR 02012 ON UNIT 00 hd 002 SUB 000 PC: xxxxxx 
tA RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND OF GET UNIT CHARACTERISTICS COMMAND TO DRIVE 


The GET UNIT CHARACTERISTICS command timed ou 
while it was sent to the drive. The drive oid not assert 
the RECEIVER READY signal over the SDI. 


02013 CZUDC HRD = gen? = a 00 TST 002 SUB 000 PC: xx 


DISK "ESIDENT UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
a ay bony RECEIVE “OF “GET UNIT CHARACTERISTICS COMMAND FROM DRIVE 
explanation 


This error message is presented if a receive of a GET UNIT 
CHARACTERISTICS command was in error. An explanation of 
what the error was is also presented. These explanations 
are described in hard error 2009. 
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02014 


02015 


02016 


02017 


02018 


CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 37° 


cree HRD the eer’ — Agi 00 TST 002 SUB 000 PC: xxxx 

DISK RESIDENT PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
Get UNIT CHARACTERISTICS COMMAND WAS UNSUCCESSFUL 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The GET UNIT CHARACTERISTICS command was not success 
The drive's status is displayed. See hard error 2007 
further information on the format of the status. 


CZUDC HRD — 02015 ON UNIT 00 TST 002 SUB 090 PC: nana 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx IME hhh:mm:ss 
GET UNIT CHARACTERISTICS COMMAND DID NOT RETURN EXPECTED TRESPONSE CODE 
EXPECTED RESPONSE 78 
ACTUAL RESPONSE 


The GET UNIT CHARACTERISTICS command did not return an expected 
og my code. The expected response and actual response 
are in hex. 


CZUDC HRD ERR 02016 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Ihh:mm:ss 
HOST PROGRAM GAVE DM CODE IMPROPER DATA 
EXPECTED VALUE SHOULD BE BETWEEN 0 AND 3 
ACTUAL VALUE WAS xx 


The host tells the DM program what to do after the DM 
program is done testing the drive's diagnostic. 

the value is not within the supesoey range, this error 
message is printed. There is no drive problem. The 
problem is between the host and the UDA. 


CZUDC HRD ERR 02017 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
im RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND OF DIAGNOSE COMMAND TO DRIVE 


a Bigeye command timed out while it was sent 
e drive. The drive did not assert 
the. RECEIVER READY signal over the SDI. 


ful. 
for 


CZUDC HRD ERR 02018 A 1 A rst 002 SUB 000 PC: xxxxxx 


DISK RESIDENT DM PC:x xx DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF * DIAGNOSE "RESPONSE FROM DRIVE 
explanation 


This error message is presented if a receive of a DIAGNOSE 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 
hard error 2009. 
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02019 


02020 


02021 


02022 


02023 


CZUDC_HRD te 02019 a Ay 00 TST 002 SUB 000 PC: xxx 


DISK RESIDENT ODM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
man Pine State WAS UNSUCCESSFUL 


ATE 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The DIAGNOSE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


sree HRD ERR 02020 ON UNIT 00 TST 002 SUB 000 PC: 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx “RUNTIME hhh:mm:ss 
DIAGNOSE COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 
EXPECTED RESPONSE FC 
ACTUAL RESPONSE 00 


The DIAGNOSE command did not return an expected 
poapenee code. The expected response and actual response 
are in hex. 


CZUDC HRD ERR 02021 ON UNIT 00 TST 002 SUB COO PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME Ihh:mm:ss 
DRIVE DIAGNOSTIC REPORTS A HARD ERROR 

TEST NUMBER 0000 


DRIVE TYPE 00 
ERROR NUMBER 0000 
data 


The drive diagnostic found an error and is fepertin the 
error back to the host. AlLl values are in hex. TEST NUMBER 
shows what test was ae DRIVE TYPE shows what type of 
drive was being tested. ERROR NUMBER shows the result of 
the test. The drive may pass back data to the host. 

This data will be presented in a 32 bit hex format fol lowing 
the error message. More data may follow the bit hex 
values. This data is printed in ascii format. for 
definitions of what these values mean, refer to the 

drive functional spec. 


CZUDC HRD ERR 02022 ON aur 00 TST ee SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT x DRIVE xxx RUNTIME hhh:mm:ss 
HOST PROGRAM MOWN LINE LOADED A DIAGNOSTIC WITH A ZERO BYTE COUNT 


The host program was attempting to down line load a 
diagnostic of zero length. The DM program must have 
the byte count specified by the host. 


CZUDC HRD ERR 02023 ON ae 00 TST 002 SUB 000 PC: apnea 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:s 
DIAGNOSTIC filnam REQUESTED BY THE DRIVE COULD NOT BE SUPPLIED BY HOST. 


The host program could not supply the diagnostic ‘filnam' 
to down Line load to the drive. 





SEQ 0038 | 
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02024 DC HRD cnr 02024 = "ao Ay ie _— SUB 000 PC: 
K RESIDENT DM PC:x A AT xxxxxx DRIVE xxx “RUNTIME hhh:mm:ss 
F-OUT ON SEND OF MEMORY NPAD COMMAND TO DRIVE 


The MEMORY READ command timed out while it was sent 
to the drive. The drive did not assert 
the RECEIVER "READY signal over the SDI. 


“4900 
mee 
BLS 


02025 CZUDC_HRD ERR 02025 wh “_ *, ad A.A SUB 000 PC: xxxxxx 


DISK RESIDF“T DM PC:x UDA A DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF *MEMORY READ RESPONSE FROM DRIVE 
explanation 


This error message is presented if a receive of a MEMORY READ 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 

hard error 2009. 


02026 CZUDC HRD ERR 02026 _ Ba 00 TST 002 SUB 000 PC: 
DISK RESIDENT 0M PC:x UDA AT xxxxxx DRIVE xxx “RUNTIME hhh:mm:ss 
MEMORY READ COMMAND WAS “UNSUCCESSFUL 
REAL TIME STATE 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The MEMORY READ command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


02027 CZUDC HRD ld 02027 _—h ty A TST i = 000 PC: xxxxxx 
DISK RESIDENT DM PC:xx AT x DRIVE xxx RUNTIME hhh:mm:ss 
MEMORY READ COMMAND DID. NOT URETURN EXPECTED RESPONSE CODE 
EXPECTED RESPONSE 72 
ACTUAL RESPONSE 00 


The MEMORY READ command did not return an expected 
response ccde. The expected response and actual response 


are in hex. 
02028 CZUDC HRD ERR 02028 ol es iw apd 002 SUB 000 PC: 
DISK RESIDENT DM PC:x UDA xxxxx DRIVE xxx "RUNTIME hhh:mm:ss 


TIME=OUT ON SEND OF MEMORY URITE T COMMAND TO DRIVE 
ay MEMORY ae command timed out while it was sent 


the dri The drive did not assert 
the RECEIVER’ READY signal over the SDI. 


02029 CZUDC HRD eae gece’ ol UNIT 00 rst 002 SUB 000 PC: xxxxxx 


DISK RESIDENT PC:x UDA DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF “MEMORY ORITE "RESPONSE FROM DRIVE 
explanation 


This error message is presented if a receive of a MEMORY WRITE 
command was in error. An explanation of what the error was 

is also presented. These explanations are described in 

hard error 2009. 





02030 


02031 


02032 


02033 


02034 
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cnet HRD ERR 02030 ON ~- 0G TST 002 SUB 000 PC: xx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
MEMORY WRITE COMMAND WAS “UNSUCCESSFUL 
REAL TIME STATF 0003 
STATUS (R TO Ld: 1312 1110 0908 0706 0504 0302 0100 


The MEMORY WRITE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


CZUDC_HRD ERR 02031 ON UNIT . ,. A? SUB 000 PC: xxxx 
DISK 7 unite DM PC:xxxx UDA A DRIVE xxx RUNT IME hhh:mm:ss 
MEMORY WRITE COMMAND DID NOT RETURN “EXPECTED RESPONSE CODE 

EXPECTED RESPONSE /7E 

ACTUAL RESPONSE 00 


The MEMORY WRITE command did not return an expected 
Aang my 4 code. The expected response and actual response 
are in hex. 


CZUDC HRD ERR 02032 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME I.hh:mm:ss 
TIME=OUT ON SEND OF RUN COMMAND TO DRIVE 


og RUN command timed out while it was sent 


the drive. The drive did not assert 
the RECEIVER’ READY signal over the SDI. 


CZUDC_ HRD ERR 02033 a a" 00 TST 002 SUB 000 PC: xxxxxx 


DISK RESIDENT DM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE oF *RUN RESPONSE FROM DRIVE 
explanation 


This error message is presented if a receive of a RUN 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 
hard error 2009. 


CZUDC HRD ERR 02034 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
RUN COMMAND WAS yas CCESSFUL 

REAL TIME STATE 0 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


The RUN command was not successful. The drive's status 
is displayed. See hard error 2007 for further Inlornes ten 
on the format of the status. 
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02035 


02036 


02037 


02038 


02039 


02040 


4 


cree HRD ERR 02035 = a’ f a = SUB 000 PC: xxxx 

DISK RESIDENT DM PC:x UDA xx DRIVE xxx RUNT IME hhh:mm:ss 
RUN COMMAND DID NOT RE TURN UNPECTED "RESPONSE CODE 

EXBECTED RESPONSE /7E 

ACTUAL RESPONSE 


The RUN command did not return an expected 
response code. The expected response and actual response 


are in hex. 
CZUDC HRD ERR 02036 a 2 00 TST b SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND OF RECALIBRATE COMMAND TO DRIVE 


yd RECALIBRATE command vised out while it was sent 
the drive. The drive did not assert 
the RECEIVER “READY signal over the SDI. 


CZUDC HRD ee 02037 vo a we ie bt as 000 PC: xxxxxx 

DISK RESIDENT DM PC:x UDA A DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE OF XNECALIGRATE "RESPONSE FROM DRIVE 

explanation 


Th?s error message is presented if a receive of a RECALIBRATE 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 

hard error 2009. 


CZUDC HRD ERR 02038 ON UNIT 00 TST 002 SUB 000 PC: xxx 

DISK tty gl! DM PC: ae UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
RECALIBRATE greed WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TO 5. 1312 1110 0908 0706 0504 0302 0100 


The RECALIBRATE command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


CZUDC HRD ERR 02039 ON a A, id ae SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx DRIVE xxx RUNTIME hhh:ma:ss 
RECALIBRATE COMMAND DID NOT URE TURN" EXPECTED RESPONSE CODE 

EXPECTED RESPONSE /7€E 

ACTUAL RESPONSE 00 


The RECLAIBRATE command did not return an expected 
response code. The expected response and actual response 


are in hex. 
CZUDC HRD ERR 02040 ON a A rst 002 SUB 000 PC: xxxxxx 
rim RESIDENT DM PC:xxx xxxx DRIVE xxx RUNTIME hhh:mm:ss 


TIME-OUT ON SEND OF GET Status COMMAND TO DRIVE 


he GET STATUS command timed out while it was sent 
the drive. The drive did not assert 
the RECEIVER READY signal over the SDI. 





----- 


. 
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croc HRD oe gavel ool ee 00 TST awe SUB 000 PC: xx 

DISK RESIDENT PC:x UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
ERROR oun INS RECEIVE OF *GET STATUS. RESPONSE FROM DRIVE 
explanation 


This error message is presented if a receive of a GET STATUS 
command was in error. An explanation of what the error was 
is also presented. These explanations are described in 
hard error 2009. 


CZUDC HRD ERR 02042 ON UNIT 00 TST 002 SUB 000 PC: xxxxx 

DISK Thin ca DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
GET STATUS COMMAND WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


The GET STAUTS command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


CZUDC HRD ERR 02043 ON tap 00 ad a SUB 000 PC: xxxx 
DISK RESIDENT DM PC:xxxx UDA A DRIVE xxx RUNTIME hh:mm:ss 
GET STATUS COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE F6 

ACTUAL RESPONSE 


The GET STATUS command did not return an expected 
pospence code. The expected response and actual response 
are in hex. 


UDC HRD ERR 02044 ON i y TST 002 SUB 000 PC: 
SK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx “RUNTIME hhh:mm:ss 
ME-OUT ON SEND OF DRIVE CLEAR COMMAND TO DRIVE 


The DRIVE CLEAR command timed out while it was sent 
to the drive. The drive did not assert 
the RECEIVER READY signal over the SDI. 


CZ 
DI 
Tl 


CZUDC HRD ERR gee? b..d uate . rst hf SUB 000 PC: xxxxxx 

DISK RESIDENT DM UDA DRIVE xxx RUNTIME hhh:mm:ss 
ERROR DURING RECEIVE’ OF “DRIVE CLEAR "RESPONSE FROM DRIVE 

explanation 


This error message is presented if a receive of a DRIVE CLEAR 
commend was in error. An explanation of what the error was 
is also presented. These explanations are described in 

hard error 2009. 


SEQ 0042 | 
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CZUDC HRD ERR 02046 ON UNIT 00 TST 002 SUB 000 PC: xxxx:x 

DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE CLEAR COMMAND WAS UNSUCCESSFUL 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The DRIVE CLEAR command was not successful. The drive's status 
is displayed. See hard error 2007 for further information 
on the format of the status. 


CZUDC HRD ERR 02047 ON UNIT 00 TST 002 SUB 000 PC: xxxxxx 
DISK RESIDENT DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE CLEAR COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 

EXPECTED RESPONSE /7€E 

ACTUAL RESPONSE 00 


The DRIVE CLEAR command did not return an expected 
tg My: code. The expected response and actual response 
are in hex. 


TEST 3 INFORMATIONAL MESSAGES 


UNIT xx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
LOGGABLE INFORMATIGN AFTER RECAL 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


After sending a RECALIBRATE command, the ATTENTION 

bit was set. Test 3 then sent a GET STATUS command 
and found the LOGGABLE INFORMATION bit was set. This 
is not an error, it is only some information being sent 
from the drive. Normal operation continues. 


Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS' 


—_ + 7 


SEQ 0043 
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3.2.6 TEST 3 ERROR MESSAGES (03000 TO 03999) 


03001 CZUDC HRD ERR 03001 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
TIME-OUT ON SEND 
COMMAND WAS command 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


If test 3 tries to send a level 2 command to the drive, and 
receiver ready is deasserted, error 3001 occurs. 
Where command is one of the following: 


GET COMMON CHARACTERISTICS 
ONLINE 

DRIVE CLEAR 

DISCONNECT 

GET SUBUNIT CHARACTERISTICS 
GET STATUS 


CHANGE MODE 
INITIATE RECLIBRATE 
SPIN UP 


REAL TIME STATE state: REAL TIME STATE 0003 
The real time state is the real time drive state <<AFTER>> Test 3 
detected the error. <<THIS VALUE IS DISPLAYED IN HEX>>. In this 
example, receiver ready and attention are both asserted. 


The bit positions are defined as follows: 
001 - Receiver ready (Test 3 able to transmit to drive) 
0002 = Attention (error occurred or online timeout expired) 
0040 - Available (drive offline and usuable) 
1000 - Read/Write reety 
The complete meaning of these bits is beyond the scope of this text, 
phone refer to the operator documentation for the drive you are 
working on. 


STATUS (R TOL): word6 wordS word4 word3 word2 word! word0: 
The status is the response to the SDI GET STATUS command. These 
words are printed in HEX. <<NOTE THAT THE STATUS IS PRINTED OUT 
FROM RIGHT TO LEFT!!>>. The status’ Soentng is beyond the sco 
of this text, please refer to the operator documentation for the 
drive you are working on. 
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USER DOCUMENTATION 
03002 


03003 


03004 


03005 


CZUDC_HRD_ERR 
DISK FUNCTION D 
TIME-OUT OF RECEIVE 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


This error is a failure of the drive to respond to an SDI 
level 2 command (see the SDI specification) befor the 
drive-supplied command timeout expires. 


Check 03001 for explanation of ‘REAL TIME STATE" and ‘STATUS’ 


CZUDC HRD ERR 03003 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

FIRST WORD RECEIVED WAS NOT A START FRAME 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 
The first word received by the UDA from the drive was not a 
valid message start frame. 


03002 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
M PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 


CZUDC_HRD ERR 03004 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 

FRAMING ERROR ON LEVEL 0 RESPONSE 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 
Error 3004 is caused by one or more of the following 
conditions: 1) Illegal frame code -- the frame is not 
a@ message start, continue, or end frame. 2) Illegal 
sequence of frames -- such as a message start frame 
without ever receiving a message end frame. This can be 
caused by the drive sending a response before the UDA 
asserts receiver ready, or a random hit on the SDI cable 
chat gorotes a frame or a bad drive transmitter or UDA 
receiver. 


Check 03001 for explanation of ‘REAL TIME STATE* and ‘STATUS' 


CZUDC HRD ERR 03005 ON UNIT CO TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
CHECKSUM ERROR ON LEVEL 0 RESPONS 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The checksum attached to a message end frame did not match 
the checksum computed over the level 2 command. This could 
be caused by a bad drive transmitter, bad UDA receiver, 
incorrectly computed checksum by the drive (unlikely) 

or a random hit on the SDI cable. 


Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS* 
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CZUDC HRD ERR 03006 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
pies FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 


EC 
COMMAND W ET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The buffer size set aside for the response was not large 
enough for the response received. This is caused by the 
drive — a response that is incorrect for the request 
sent to the drive, or the drive sending some garbage with 
the response. 


Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS’ 


CZUDC HRD ERR 03007 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
CODE FROM RECEIVE WAS UNINELLIGIBLE FROM SUBSYSTEM = 0000 

COMMAND WAS GET COMMON CHARACTERISTICS 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


The unknown error code occurs when the UDA returns an error 
code from an operation that test 3 does not_recognize. 
Possible UDA microcode change without test 3 update. 


Check 03001 for explanation of ‘REAL TIME STATE' and ‘STATUS’ 


CZUDC HRD ERR 03008 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
COMMAND DID NOT RETURN EXPECTED RESPONSE CODE 
COMMAND WAS GET COMMON CHARACTERISTICS 
EXPECED RESPONSE /7E 
ACTUAL RESPONSE 7D 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


This is caused by receiving an UNSUCCESSFUL response from 
the drive, or the drive sending some response other than 
the correct response for the request sent to the drive. 
See the contents of status for the unexpected response 
error (or reason). 


Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS' 


CZUDC HRD ERR 03009 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE NOT ASSERTING RECEIVER READY IN DRIVE STATE 

REAL TIME STATE 0003 


Test 3 inits the drive and checks the drive's real time 
state. If RECEIVER READY was not asserted after a period 
of time this error message is printed. 
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crac HRD ERR one? - Bag 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
FAILED TO RECEIVE VALID “DRIVE STATE 
REAL TIME STATE 0003 


There are two types of invalid state: no clocks or ‘hard’ 
oi ots 015° after getting state and no clocks occur, 

error 3010 is reported. Check the drive state for further 
information. 


CZUDC HRD ERR 03011 at UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
CANNOT RECEIVE DRIVE. STATE sit DRIVE 

CHECK IF DRIVE IS POWERE 

REAL TIME STATE 0003 


After_the test 3 sends the drive a DISCONNECT command 
test 3 should be able to receive state from the drive. 
The drive may have spun down after the DISCONNECT command. 


CZUDC HRD ERR 03012 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hi.h:mm:ss 
DRIVE STATE RECEIVED HAS BAD PARITY 

REAL TIME STATE 0003 


As in 3010, we can get two types of invalid state. If 

parity or pulse errors occur for 1/2 a second, either 

the transmitter or receiver is bad. This could be caused 
ey bad transmitter or receiver or by a hit on the SDI 
ca 


CZUDC DVC FTL 03013 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
NO VALID STATE FROM DRIVE 

REAL TIME STATE 0003 


The drive recieved either one of the two types of invalid 
state that are described in n 3010 and 3012. Check state 
for further information. This could be Thee by a bad 
transmitter or receiver or by a hit on the SDI cable. 


CZUDC HRD ERR 03014 A UNIT e. ~ 003 SUB 000 PC: 

DISK FUNCTION DM PC:x UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
SUBUNIT CHARACTERISICS SAY THERE ARE ZERO READ ONLY GROUPS 

IN THE DIAGNOSTIC AREA 


After interrogating the subunit characteristics, test 3 
finds out that the drive claims there are zero read only 
groups in the diagnostic area. There must be at least 
one for the test to run. 
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crust HRD ERR 03015 ok UNIT . —~ a... SUB 000 “ XK 

DISK FUNCTION DM PC:x UDA DRIVE x RUNTIME hhh:mm:ss 
SUBUNIT CHARACTERISTICS. ony THERE TARE Less THAN. i *READ/WRITE 
GROUPS IN THE DIAGNOSTIC AREA 


After erro 2 the subunit characteristics, test 3 
finds out that the drive claims there are zero read/write 
groups in the diagnostic area. There must be at least 
one for the test to run. 


CZUDC HRD ERR 03016 ON UNIT 00 — A... SUB 000 PC: xxxxxx 

DISK FUNCTION DM PC:xxxx UDA AT DRIVE xxx RUNTIME hhh:mm:ss 
NEITHER R/W READY NOR ATTENTION SET AFTER RECALIBRATE COMMAND 

REAL TIME STATE 0003 


After a RECALIBRATE command, R/W READY or ATTENTION did 
— set. Check the state for further information. This 
ould be cause by a bad transmitter or receiver or by a 

hit on the SDI cable. 


CZUDC HRD ERR 03017 = a * 00 TST 003 SUB 000 PC: xxxx 
DISK FUNCTION DM PC:x A AT xxxxxx DF VE xxx RUNTIME hih:mm:ss 
SUBUNIT CHARACERISTICS SAY ues THAN 1 DI*” ISTIC CYLINDER 


After interrogating the subunit characteristics, test 3 
finds out that the drive claims there are zero diagnostic 
cylinders. There must be at least one for the test to run. 


CZUDC HRD ERR 03018 a UNIT e. 4 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:x UDA xxx DRIVE xxx RUNTIME hhh:mm:ss 
READ/WRITE READY DROPPED BEFORE TPORMAT OPERATION 


The R/W READY signal was deasserted by the erive before 
a format operation was going to be sent by the UDA. 

The drive may have gone off Line or is not transmitting 

properly or the UDA may i not be receiving properly or 

the SDI catle took ah 


CZUDC HRD ERR 03019 ON UNIT 00 TST 003 SUB 000 PC: 
DISK FUNCTION DM PC:xxxx UDA AT arity ORIVE xxx RUNT IME hhh:mm:ss 
FORMAT OPERATION REPORTED TIMEOUT F AILURE 

CYLINDER aaa. GROUP bb. TRACK cc. 


The format eperet ten sent by the UDA failed. The command 
timed qut poss prob due to receiver ready being dropped or 
communication lem (bad transmitter or receiver or hit 
on the SDI cable) 


Where: 
aaa is the cylinder value in decimal. 
bb is the value in decimal. 


cc is the value in decimal. 





SEQ 0048 
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03020 CZUDC HRD i 03020 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
AFTER RECAL, ERROR BITS WERE SET 
REAL TIME STATE 00 
STATUS (R TO hF 1312 1110 0908 0706 0504 0302 0100 


After sending a RECALIBRATE command ee ATTENTION 
bit was set. Test 3 then sent a GET STATUS command 
and found the error bits were set. sae further 
information, check the state and the status. 


Check 03001 for explanation of ‘REAL TIME STATE’ and ‘STATUS' 


03022 CZUDC HRD ERR 03022 ON UNIT 00 yo 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
READ/WRITE READY DROPPED BEFORE WRITE OPERATION 


The R/W READY signal was deasserted by the drive before 
a write aparet ies was going to be sent by the UDA. 

The drive may have gone off Line or is not transmitting 
properly or the UDA “ee not be receiving properly or 
the SDI cable took ah 


03023 Ste HRD ERR 03023 ON UNIT 00 TST 003 SUB 000 PC: 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh: res ss 
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK 
WRITE OPERATION REPORTED FAILURE == ERROR CODE aaa OCTAL. 
DBN bbb. CYLINDER ccc. GROUP dd. TRACK ee. 


After each track in the diagnostic space is fornetted at 
least one block must be able to have data written to it 
and read from § and the data must be correct. Not one 
block (DBN bbb.) from track (ee) was able to pass. The 

ercer code (aaa) gives the reason for the write operation 
ailure. 


Where: 
aaa is the error code in octal. 
It may have one of the following values: 
= drive failure 
35 = roquestes. LBN is a secondary 
revector. 
<<< NOTE >>> We are weratng with DBN's 
4 = header compare failure 
(desired header not found) 
153 = suspected positioner error 
213 = read/write ready failure 
255 = drive data or state clock timeout 
(indicates cable/transmitter/ 
receiver broken) 
313 = receiver ready timeout 
413 = drive state receive error during write 
bbb is the DBN p.. decimal. 
ccc is the cylinder value in decimal. 
dd is the group value in decimal. 
ee is the track value in decimal. 
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03024 CZUDC HRD ERR 03024 at UNIT 00 ¥~ — SUB 000 PC: xxxx 
DISK FUNCTION DM PC:x UDA AT xxx DRIVE xxx RUNTIME hhh:mm:ss 
READ/WRITE READY DROPPED BEFORE READ OPERATION 


The R/W READY signal was deasserted by the drive before 
a read operation was going to be sent by the 

The drive may have gone off Line or is not transmitting 
properly or the UDA 5 not be receiving properly or 
the SDI cable took ah 


03025 CZUDC HRD ERR 03025 ON UNIT 00 —_ 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM sha UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
COULD NOT WRITE A D READ ANY BLOCK ‘OW THIS TRACK. ON LAST BLOCK: 
READ OPERATION REPORTED FAILURE == ERROR CODE aaa OCTAL. 
DBN bbb. CYLINDER ccc. GROUP dd. TRACK ee. 


After each track in the diagnostic space is formatted, at 
least one block must be able to have data written to it 
and read from Ns and the data must be correct. Not one 
block. (DBN bbb.) from track (ee) was able to pass. The 
arcer code (aaa) gives the reason for the read operation 
ailure. 


Where: 
aaa is the error code in octal. 
It may have one of the following values: 
= drive failure 
3 = requested LBN is a secondary 
revector. 
<<< NOTE >>> We are —_—— with DBN's 
4 = header compare failure 
(desired header not found) 
= SERDES overrun error 
data sync timeout on read 
suspected positioner error 
read/write ready failure 
drive data or state clock timeout 
(indicates cable/transmitter/ 
receiver broken) 
313 = receiver ready timeout 
413 = drive state receive error during write 
bbb is the DBN . decimal. 
ccc is the cylinder value in decimal. 
dd is the group value in decimal. 
ee is the track value in decimal. 


mn 
Me UUIND 
WWWNO 
nun 
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03027 


03028 
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Sit HRD tan 03026 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
COULD NOT WRITE AND READ ANY BLOCK ON THIS TRACK. ON LAST BLOCK: 
DATA ta FAILURE ON WORD aa. 
EXPECTED D no 
ACTUAL Bata 
CYLINDER ddd. GROUP ee. TRACK ff. 


After each track in the diagnostic space is formatted, at 
least one block must be able to have data written to it 
and read from it and the data must be correct. Not one 
block (DBN bbb.) from track (ee) was able to pass. The 
data read did not match the data written. 


Where: 
aa is the offset in decimal into the buffer where 
the error occurred. 
bbbb is the expected data in hex. 
cccc is the actual data in hex. 
ddd is the cylinder value in decimal. 
ee is the group value in decimal. 
ff is the track value in decimal. 


CZUDC HRD ERR 03027 a UNIT 00 TST 003 SUB 000 PC: 

DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
SEEK COMPLETE TIME-OUT =- READ/WRITE READY DID NOT SET 
SEEK WAS TO CYLINDER aaa. GROUP bb. 


After a SEEK command has been successfully sent from “ UDA 
to the drive, the sianal READ/WRITE READY must be set 
indicate that the seek completed. If READ/WRITE READY” 

never is asserted by the drive after the seek, the seek 
times out and error 3027 is presented. 


Where: 
aaa is the cylinder in decimal. 
bb is the group in decimal. 


cree HRD ERR 03028 ak UNIT 00 TST 003 SUB 000 PC: xxxx 

DISK FUNCTION DM PC:x UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
NO BLOCK ON THIS TRACK CAN BE READ. LAST BLOCK TRIED: 
aBN bbbb. CYLINDER ccc. GROUP dd. TRACK ee. 


After a seek to a track, at least one block must be able 
to be read to assure that test 3 can read the header. If 
not one block was successful, error message 3028 appears. 


Where: 
a is ‘L* for LBN, °D’ for DBN, or ‘X* for XBN. 
bbbb is the block number in decimal. 
ccc is the cylinder in decimal. 
dd is the group number in decimal. 
ee is the track number in decimal. 


SEQ 0051 


; 
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03029 ret HRD ERR 03029 hg! 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:x UDA_AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
AVAILABLE WAS NOT ASSERTED AFTER DISCONNECT 
STATE RECEIVED state 


After the DISCONNECT command was sent, the AVAILABLE flag 
should be asserted after a period of time. It it never 
was, then error 3029 appears. There maybe a problem with 
a transmitter or a receiver or the SDI cable at this point. 


03030 CZUDC HRD ERR 03030 ON UNIT 00 TST 003 SUB 000 PC: xxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
INVALID COMMAND aaaa WAS SUCCESSFUL 


Some invalid Level 2 commands are sent over the SDI. The 
drive should find these illegal commands and flag them 
as such. If the drive doesn't, then error 3030 will appear. 


Where aaaa is the invalid command in hex. 


03031 CZUDC HRD ERR 03031 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hish:mm:ss 
COMMAND WITH type LENGTH = a WAS SUCCESSFUL 


SDI level 2 commands with invalid Lengths are 
sent to the drive to check if the drive can find them. 


Where: 
type could be ‘COMMAND’ or ‘RESPONSE’ for which 
ield was affected 
a is the invalid Length 


03032 Stay HRD ERR 03032 - ae 00 TST 003 SUB 000 PC: xxxx 
DISK FUNCTION DM PC:x UDA AT xxxxxx DRIVE xxx RUNT IME hhh:mm:ss 
UNIT DID NOT REPORT TRANSMITTION ERROR 
WHEN reason 


Invalid level 1 sequences were sent to the drive. 
Several sequences are tried and the drive should find 
fault with everyone of them. 


Where reason could be one of the following: 
AN END FRAME WAS SENT AFTER A START FRAME TIMED OUT 


W 
AN END FRAME WIH A BAD CHECKSUM WAS SENT 
A CONTINUE FRAME WAS SENT WITH NO START FRAME 


03033 CZUDC HRD ERR 03033 — Rag oo yi 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:x UDA_AT xxxxxx DRIVE xxx RUNTIME ane mm: SS 
UNIT ACCEPTED AN INVALID GROUP” NUMBER FROM GROUP SELECT LEVEL 1 


A level 1 select group command with an il Legal group number 
is_ sent to the drive. If the drive accepted it, then error 
3033 wiil be displayed. 


SEQ 0052 
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cryec DVC FTL ERR 03034 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA os “pee DRIVE xxx RUNTIME hhh:mm:ss 
UNABLE TO CORRECTLY READ OVERL 

THIS UDA AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING 


There are two overlays in test 3. For some reason that 
the overlay cannot be read correctly, error 3034 will be 
displayed. Since no code can be loaded into the UDA at 
this point, the UDA and all attached drives will cease to 
be tested. The reason for this may be bad UNIBUS memory 
or board 1 may be failing. 


<<< NOTE >>> This is == NOT -- a drive failure, 


CZUDC DVC FTL ERR 03035 ON UNIT 00 TST 003 SUB 000 PC: xxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh: mm:ss 
SUCCESSFULLY WROTE ON DBN AREA WHEN DRIVE WAS WRITE PROTECTED 


An attempt was made to write on a write protected 
drive. It should have resulted in - error response 
from the disk drive, but it didn't 


Ste OVC FTL ERR 03036 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
DRIVE IS NOT PROPERLY FORMATTED. 
UDA WILL SPIN DOWN THIS DRIVE IF USED IN NORMAL SYSTEM OPERATION 
THIS DRIVE NEEDS TO BE FORMATTED. 


Test 3 reads a copy of the a in the XBN area and determined 
that the FCT was corrupted. | ot oes | operating system 
(which uses the UDA as a controller) will spin down the drive, 
so the drive will need to be reformatted. 


CZUDC DVC FTL ERR 03037 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
DISK FUNCTION DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 


BYTE MODE. 
TO RUN WITH A UDA, THIS DRIVE NEEDS TO BE FORMATTED 
IN 512 BYTE MODE. 


Test 3 read a copy of the FCT from the XBN area and Severennee 
that the itive was formatted in 576 byte mode. Any norm 
operating eysten (which uses the UDA as a controller) witl spin 
down the drive, so the drive will need to be reformatted. 


couse DVC FTL ERR 03038 ON UNIT 00 TST 003 SUB 000 PC: xxxxxx 
ISK tay DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hhh:mm:ss 
COPY THE FCT COULD BE 


NO READ. 
UDA W WILLS SPIN DOWN THIS DRIVE rio. USED IN NORMAL SYSTEM OPERATION 


THIS DRIVE NEEDS TO BE FORMATT 


feat 3 attempted to read every gopy of the FCT without success. 
Any normal sporesine system (which uses the UDA as a controller) 
lL spin down the drive, so the drive will need to be reformatted 


ES ND tn ne a ee ed 
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TEST 4 INFORMATIONAL MESSAGES . 


UNIT u UDA AT cccccce DRIVE n RUNTIME hh:mm:ss 
A_CORRECTABLE ECC ERROR EXISTS IN type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 


The above message occurs when Test 4 1) detects an ECC error and 
2) is able to correct it, and 3) the corrections are less than 
the drive ECC threshold, (a SDI DRIVE CHARACTERISTIC) and 4) the 
EDC computed over the corrected sector matched the EDC read. 


UNIT unit UDA AT udaadr DRIVE plug RUNTIME hh:mm:ss 
INITIAL WRITE COMPLETE 


Whenever Test 4 is STArted with initial write enabled, <<OR>> whenever 
it is STArted or REStarted and the diagnostic area is some tested or a 
drive not in read only mode, the disk will be initially written. 

The above message occurs when the initial write completes. 


UNIT unit UDA AT udaadr DRIVE plua RUNTIME hh:mm:ss 
READ ONLY DRIVE, INITIAL WRITE WILL NOT BE PERFORMED 


If an initial write is to be performed (see above for conditions) 

and a unit or subunit is in read only mode, (can be set in the manual 
intervention questions) an initial write will not be performed, and 
this message will print to inform the operator. 


NOTE: DATA COMPARE ERRORS RESULT IF THE DISK IS NOT INITIALLY WRITTEN! ! 


UNIT unit UDA AT ucaadr DRIVE plu RUNTIME hh:mm:ss 
THE PREVIOUS DEVICE FATAL WILL CAUSE THE FOLLOWING DRIVES 
TO BE DROPPED: plug, plugtl, plugt2, plug+3 


plug: drive plug number -=- each subunit's plug number is 
displayed. for a single subunit drive (such as 
and RA&80) only one plug number is displayed. 


If a device fatal error occurs and dropping is enabled, <<ALL>> subunits 
on the unit that the device fatal occurred must be dropped. To inform 


the operator, this message is printed after the device fatal error message. 


NOTE: IF MORE THAN ONE UDA IS ON A SYSTEM, THIS MESSAGE MAY NOT 
IMMEDIATELY FOLLOW THE DEVICE FATAL IF AN ERROR HAPPENS AT THE SAME 
TIME ON ANOTHER UDA. 



























SEQ a 
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3.2.8 TEST 4 ERROR MESSAGES (04000 TO 04999) 


04001 CZUDC SFT ERR 04001 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ATTN ASSERTED DURING SEEK == ERROR OR LOGGABLE INFORMATION 
SEEK FROM GRP group CYL cylinder TO GRP group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


This error occurs when the drive asserts the SDI ATTENTION signal 
without asserting the READ/WRITE READY signal, indicating the 
unsuccessful completion of a seek. 


See retry/recovery section for recovery details. 


04002 CZUDC SFT ERR 04002 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE 
INFORMATION == THIS IS AN <<UNCOUNTED>> SOFT ERROR 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


| 
j 
This is an asynchronous drive error. Asynchronous drive errors are 
those errors reported by the drive which are not related to a level 2 
comman These errors are reported by the drive using the SDI 
ATTENTION signal. The operator must look at the status returned to 
determine the error that occurred. 
| 
j 


See retry/recovery section for recovery details. 


04003 CZUDC_ SFT ERR 04003 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx_ UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED 
SEEK FROM GRP group CYL cylinder TO GRP group CYL cylind 
r cytinger roup cytinger 
REAL TIME STATE 0003 , 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


This error occurs when the drive fails to assert READ/WRITE READY 
before the seek timeout, which indicates the successful completion of a seek. 


See retry/recovery section for recovery details. 


a  - -? 


a a ee 
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04004 


04005 





CZUDC HRD ERR rQtnns ON UNIT 00 Tst 106 SUB 000 PC: xxxxxx 
DISK EXERCISER PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
RCT AREA CORRUPTED COULD NOT RIND REPLACEMENT FOR 
LBN THAT WAS REVECTORED 
ATTEMPTING TO READ RCT LBN bn 
SEARCHING FOR LBN bn 


CZUDC__HRD ERR oo = hg! 00 yn In SUB 000 PC: xxxxxx 


bIsk EXERCISER DM PC:x UDA AT xxx DRIVE xxx RUNTIME hh:mm:ss 
7 ie ate want COULD “NOT FIND REPLACEMENT FOR 


HEADER NO 
ATTEMPTING TO READ RCT LBN bn 
SEARCHING FOR LBN bn 


Error 4004 will occurr only when Test 4 is running in the 

customer data area. It occurs when 1) A sector is either parned. revectored 
or the header can't be found in two revolutions of the disk (both cases 
should be revectored) and 2) The replacement for that eocter Hod t found 

in the RCT and 3) a NULL entry isn't found at the end of the R 

(see DEC STANDARD 166, ey ye oe and -echine Table Format). In either 
aane. Fame should be reformatted, and the cause of the RCT corruption 
etermined. 


Sie HRD ERR 04005 ON UNIT 00 TST 04 SUB 000 PC: xxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hh:mm:ss 
a DER NOT FOUND DURING WRITE 


bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 


Error 4005 occurs only when Test 4 is writing a DBN or RBN. This is because 
bad blocks in the diagnostic area are not revectored, and RBN's are what 
LBN’s are revectord to, so they should never be bad. Test 4 reports this 
error if the header being searched fur couldn't be found in two 

revolutions of the disk. 


SEQ 0056 
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CZUDC SFT ERR 04006 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SELECT TRACK AND WRITE LEVEL 1 CMD NOT EXECUTED 

ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


Select track and read or writs not executed occurs when the 

UDA attempts to send the select track and read/write level 1 cmd, 

but receiver ready is deasserted or the state is invalid so it 

cannot send the command (the SERDES could also be broken so it's unable 
to send the command). The same error is generated if the UDA gers a 
header sync timeout, and when it looks at the drive's state, it is 
either invalid or reciever ready is deasserted (header sync timeout is 
<<NOT>> a error == it's quite normal on a high-density disk). 


See retry/recovery section for recovery details. 


CZUDC SFT ERR 04007 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ECC DETECTED ERROR 

RETRY retr 

ERROR RECOVERY LEVEL level 


type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 


Error 4007 occurs if an ECC error is detected but ECC correction is 
disabled. 


See retry/recovery section for recovery details. 


CZUDC SFT ERR 04008 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ECC DETECTED ERROR, BUT CORRECTION FAILED 

RETRY retry, 

Soe ERY LEVEL level 


type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 


Error 4008 occurs if an ECC error is detected, but the correction 
algorithm is unable to correct the errors. 


NOTE: THIS IS USUALLY (BUT NOT ALWAYS) INDICATIVE OF A BAD SPOT IN THE 
ECC RESIDUE AREA AFTER THE DATA AREA OF THE SECTOR. 


See retry/recovery section for recovery details. 





SEQ 0057 | 


—_—— ee ee eee Se 
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CZUDC SFT ERR osoe9 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
betayne ee EXCEED THRESHOLD 

ERROR RECO ERY LEVEL Level 


ste Tors FROM INDEX sector TRK track GRP group CYL cylinder 
Error 4009 occurs if an ECC error is detected aA correction 
algcrithm succeeds in correcting the errors, but the number of bits 
that were corrected exceeds the correction threshold (a SDI DRIVE 
CHARACTERISTIC) « 


See retry/recovery section for recovery details. 


Sty SFT ERR 04010 ON UNIT wi ~ 04 SUB 000 PC: xxxxxx 


DISK EXERCISER DM PC:xxxx UDA xxxxx DRIVE xxx RUNTIME hh:mm:ss 
Sigtec teen SUCCEEDED, BUT eDe "oeteets ERROR 


ee ERY LEVEL level 

pe bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
Error 4010 could be caused by several problems: 
1) A buffer with a few ECC errors that can be corrected, iret the EDC 
was incorrectly computed or written, or 2) The ECC algorithm 
incorrectly corrected the buffer and/or the esc me Piven (but corrections 
were less than the threshold) or 3) UDA buffer RAM problem. 


See retry/recovery section for recovery details. 


CZUDC HRD ERR 04011 ON ah oo “ = SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx xxx DRIVE xxx RUNTIME hh:mm:ss 
ERROR RECOVERY TRIED ALL ‘evers SITHOUT SUCCESS 


os glk A CYL cylinder 
Error 4011 occurs when retries are enabled, and Test 4 has tried 


all retries on all levels of error recovery. See ECC and EDC 
retries in the retry/recovery section. 
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CZUDC HRD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA COMPARISON FAILED 

ECC OR EDC HAD DETECTED ERROR IN BUFFER 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

PATTERN NUMBER pattern 

OFFSET OF ERROR WITHIN BUFFER: buffer_offset 

OFFSET OF ERROR WITHIN DISPLAYED LIST: List_offset (1ST WORD OFFSET 0) 
dataQ datal data2 data3 data4 data5 
data6 data? data8 data9 datal0 dataill 


CZUDC HRD ERR 04012 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA COMPARISON FAILED 

ECC OR EDC HAD <<NOT>> DETECTED ERROR IN BUFFER 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 

PATTERN NUMBER pattern 

OFFSET OF ERROR WITHIN BUFFER: buffer_offset 

OFFSET OF ERROR WITHIN DISPLAYED LIST: List_offset (1ST WORD OFFSET 0) 
dataO datal data2 data3 data4 data5 
data6 data? data8 =data9 =datal0 datail1 


pattern: The pattern number (decimal) that failed the comparison. 


buffer_offset: The offset of the error (decimal) within the sector read, 


where the first word in the sector is offset 0 


List_offset: The offset of the error (decimal) within ons displayed List, 


where the first word in the list is offset 


datax: Test 4 displays twelve data words read from the sector. 
They are displayed left to right, top to bottom. 


Error 4012 occurs when a data compare detects a difference between 

the buffer read and a known data pattern. The operator is informed if 
the error was detected by the ECC or EDC. The first word of the sector 
which may or may not be printed, depending on the position of the error, 
is the pattern number replicated in each nibble of the word. If a disk 
is not initally written, it is likely that data comparison failures will 
occur in the fist word of the sector. The following is the first word 
of the sector for the sixteen different patterns. 


pattern word 0 pattern word 0 
1 010421 G 114631 
§ ae 10 1e203¢ 

03146 11 13567 
4 042104 i 146314 
5 052525 1 156735 
6 063146 14 167336 
7 073567 15 17777 
8 104210 16 000000 
Note that pattern 16 is mapped to pattern 0. 


SEQ 0059 
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ret DEV FTL ERR 04013 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA_AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DRIVE NOi ONLINE TO UDA, AND NOT SPINABLE 


If a drive dropps offline while being tested (a normal occurance during 
Test 4) and some event happens that makes the drive unspinnable (such as 
the operator poppin ng, 9 out the run/stop switch) error 4015 will be printed. 
If the operator inhibits sy pay units, Test 4 will go into error recovery 
and loop on error 4023, spindle dropped ready. 


CZUDC DEV FTL ERR 04014 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO COMPLETE SEEK == TRIED 3 TIMES 


type bn 
GRP group CYL cylinder 


Once a seek re been attempted 3 times, and never successful!y completed, 
error 4014 will be printed and the entire unit dropped. If the operator 
inhibits droppin poh 5s the drive will be recalibrated, and the seek 
will be attempted again. 


CZUDC SFT ERR 04015 ON UNIT  * y~ 04 SUB 000 PC: 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx "RUNTIME hh:mm:ss 
SEEK REQUIRED retries RETRIES BEFORE COMPLETING 

GRP group CYL cylinder 


retries: The number of times the seek was re-issued 


If a seek required retries, error 4015 would print to notify the 
operator. 


CZUDC DEV FTL ERR owere ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT x pe DRIVE xxx RUNTIME hh:mm:ss 
ERRORS DURING DRIVE INITIALIZA TION AND SETUP 

THIS UDA AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING 


ony errors occur Gurine drive and test initialization, DRIVES 
it ae ED TO THE UDA THAT HAD THE ay Fl al re sgets = ERRORS witt 
NOT BE TESTED. In this case, error 401 eet nted to notif 
the operator. THIS ERROR DOES <<NOT>> REFER. TO UDA INITIALIZATI 

ad 5 error is unaffected by the operator inhibiting the dropping of 
units. 
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CZUDC DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
NO VALID STATE FROM DRIVE 

NO DRIVE CLOCKS 


CZUDC DEV FTL ERR 04017 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
NO VALID STATE FROM DRIVE 

HARD PARITY OR PULSE ERROR FOR 1/2 A SECOND 


If Test 4 is <<EVER>> unable to gst valid drive state, the drive is 
immediately dropped, and error 4017 is printed. There are two types 

of invalid state: no clocks or ‘hard’ errors. If Test 4 <<EVER>> detects 
no clocks, the driver is dropped IMMEDIATELY. reek and pulse errors 

are normal, so Test 4 tolerates them, <<UNLESS THEY HAPPEN CONTINUOUSLY 
FOR 1/2 A SECOND>>. If they do occur for 1/2 a second, either the 
transmitter or receiver is bad, and the drive is dropped. If the 

spereter has inhibited the dropping of units, Test 4 will retry the module 
that the error occurred on. 


CZUDC DEV FTL ERR 04018 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ATTEMPT TO WRITE ON WRITE PROTECTED DRIVE 

ERROR CODE RETURNED FROM UDA: code 

REAL TIME STATE 0 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


code: The error (in octal) returned to Test 4 from the UDA 
when Test 4 attempted to write on the write protected drive. 


The UDA error codes (in octal) are as follows: 
code error 


SELECT TRACK AND WRITE LEVEL 1 CMD NOT EXECUTED 
LBN IS REVECTORED 
HEADER NOT FOUND 

53 SEEK OR HEAD SELECT ERROR 

13 R/W ROY DROPPE 

53 DATA OR STATE CLOCK TIMEOUT 

13 RCVR RDY DROPPED 

13 REAL TIME STATE RECEIVE ERROR 


If an attempt is made to write on a write protected drive, the 
drive <<SHOULD>> drop READ/WRITE READY -=- this is an error code 
of 213. If <<ANY>> other code is returned from the drive, the 
drive is causing the write to fail in an incorrect manner. 


If Test 4 attempts to write on a write protected drive, error 4018 

is printed. Test 4 requires the drive to detect the attempt to write 
when write protected and return an error for this error to be printed. 
If the operator has inhibited the dropping of units, a seek will be 
issued and the write attempted again. 





SEQ 0061 | 


| 
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CZUDC HRD ERR 04019 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
HEADER NOT FOUND DURING READ 


type bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 


Error 4019 occurs only when Test 4 is reading a DBN or RBN. This is because 
bad blocks in the diagnostic area are not revectored, and RBN's are what 
LBN's are revectord to, so they should never be bad. Test 4 reports this 
error if the header being searched for couldn't be found in two 

revolutions of the disk. 


CZUDC SFT ERR 04020 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SELECT TRACK AND READ LEVEL 1 CMD NOT EXECUTED 
hing a attempt 
pe bn 
SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


Select track and read or write not executed occurs when the 

UDA attempts to send the select track and read/write level 1 cmd, 

but receiver ready is deasserted or the state is invalid so it 

cannot send the command (the SERDES could also be broken so it's unable 
to send the command). The same error is generated if the UDA gets a 
header sync timeout, and when it looks at the drive's state, it is 
either invalid or reciever ready is deasserted (header arnt timeout is 
<<NOT>> a error == it's quite normal on a high-density disk). 


See retry/recovery section for recovery details. 


CZUDC DEV FTL ERR 04021 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DRIVE NOT FORMATTED IN 512 BYTE MODE == UNABLE TO TEST 

XBN 0 MODE WORD: mode 


mode: The mode word found on the drive's XBN 0 
Error 4021 occurs only when Test 4 is going to test in the customer 
data area, and the mode word found in XBN 0 is not the 512 byte mode 


a 
word (126736 octal). See DEC STANDARD 166 "FCT Structure’. Inhibiting 
the dropping of units has no effect on this error. 
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CZUDC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK Pat isee DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO CONTINUE TESTING 

PORT SWITCH OUT 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


it. suring ee pe operator eg ye. the port thet Test 4 is using 

by poppin e pore switch, Tes rints error 4023. CHANGING 

THE STATE SOF UTHE So T SWITCH FOR THE Po T THAT Test 4 IS <<NOT>> USING 

HAS NO EFFECT ON THE TEST. If Gropp ing of units is inhibited, Test 4 
will loop in error recovery, printing this error, until the error 

State is corrected (by some external action). 


CZUDC_ DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO Ml TESTING 

RUN/STOP SWITCH OUT 

REAL TIME STATE 0003 

STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


If, during testing, the operator pops out the gy ve = + switch, 

Test 4 pr tats error 4023. If dropping of units is inhibited, Test 4 
will loop i: error recovery, printing this error, until the error 
state is corrected (by some external action). 


CZUDC DEV FTL ERR 04023 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO CONTINUE TESTING 

SPINDLE DROPPED READY 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


If, dur og Festing. the spindle Grose from its ready state, 

error 4025 is printed. If droppi ng of units is inhibited, Test 4 
will loop in error eM, printing this error, until the error 
state is corrected (by some external action). 


SEQ 0063 
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CZUDC SFT ERR 04024 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA “i xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
EDC DETECTED ERROR BUT ECC DID NOT 


RETRY 
ERROR RECOVERY LEVEL level 


bn 
ste Tor FROM INDEX sector TRK track GRP group CYL cylinder 
EDC COMPUTED edc EDC READ edc 


edc: The edc computed and read in octal. 


Error 4024 could ” caused by several problems. 1) A buffer with no 
ECC errors, but the EDC was peeerrentty computed or written, or 2) UDA 
buffer RAM problem, or 3) The error is such that the ECC really doesn't 
detect an error... This is poh oe 


See retry/recovery section for recovery details. 


CZUDC HRD ERR 04025 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
Sie, St renrree MAXIMUM TIMES 

ype on 


If three 1/0 errors occur when attempting to write to the drive 
(one 1/0 error if retries are disabled) error 4025 is printed 
to inform the operator. 


CZUDC HRD ERR 04026 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
— pt renPrEe MAXIMUM TIMES 

ype on 


If three 1/0 errors occur when attempting to read from the drive 
(one 1/0 error if retries are disabled) error 4026 is printed 
to inform the operator. 


CZUDC DEV FTL ERR 06028 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
BOTH READ ONLY <AND> WRITE ONLY BITS SET == HOST ERROR 


Error 4028 prints ONLY IF THERE IS A HOST CODE ERROR == THIS IS NOT 
AN ow OR FROM A DRIVE. Inhibiting the dropping of units has no effect 
on this error. 
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04033 CZUDC_ DEV FTL ERR 04033 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNABLE TO CORRECTLY READ OVERLAY oyer ‘sz numer 
THIS UDA AND ALL DRIVES ATTACHED WILL BE REMOVED FROM TESTING 


overlay_number: The overlay number in octal that could not be read. 





SEQ 0065 | 


{ 


Because of Test 4's size, most of the program is stored in host memory 
and is overlay driven. If any error is detected during a UNIBUS read 

of an overlay, Test 4 will retry the read (with no error report). It 

will attempt to read an overlay three times before error 4033 is 

printed, and the test immediately halted. This error can have several 
causes: 1) the UNIBUS died (it's improbable that you even get the ; 
message in this case) or 2) the UDA's UNIBUS interface died (also unlikely 
that you get a message), or 3) the host program wiped out the Test 4 
overlays (since they are stored in host memory - most Likely) or 4) a host 
memory problem = also Likely. Inhibiting the dropping of units has no 
effect on this error. 


04034 CZUDC SFT ERR 04034 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SERDES OVERRUN ERROR DURING READ 
ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The SERDES overrun error is detected on a read operation and is 
indicative of a drive whose transfer rate is greater than 23 MHZ 
or a broken SERDES. 


See retry/recovery section for recovery details. 


04035 CZUDC SFT ERR 04035 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA OR STATE CLOCK TIMEOUT DURING READ 
ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of drive clock occurs when the UDA is ciocking data to or 
from the drive through the SERDES. Failure of a word to be 
clocked in during a 125 millisecond time period triggers a loss of 
drive clock error. 


See retry/recovery section for recovery details. 
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04036 CZUDC SFT ERR 04036 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER OM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA SYNC TIMEOUT DURING READ 
ATTEMPT attempt 


e bn 
ste Tors FROM “po sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


This error occurs on a read operation after the correct header has 
been found and the UDA times out waiting for the data sync word. 













See retry/recovery section for recovery details. 







04037 CZUDC SFT ERR 04037 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx = 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTI” > hh:mm:ss 
R/W RDY DROPPED DURING READ 
ATTEMPT attempt 


bn 
ste TORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 
REAL TIME STAT é 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of read/write ready error is detected either before an 
1/0 has begun when eryene to send out the real time command or at 
the end of an 1/0 operation when chec , for errors. 


















See retry/recovery section for recovery details. 


04038 CZUDC SFT ERR 04038 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
RCVR RDY DROPPED DURING READ 
ATTEMPT attempt 


bn 
ste TORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of drive receiver ready is detected when the UDA is trying 
to send out a real-time read or write command. 


See retry/recovery section for recovery details. 
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CZUDC HRD ERR 04040 ON UNIT 00 oo 04 SUB 000 PC: xxxxxx 
DISK Se DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
ALL COPIES 0 TSECTOREDS ERROR, SEARCHING FOR 


SEARCHING FOR LBN bn 


CZUDC HRD ERR 04040 ON UNIT 00 ¥~ 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:s 
ALL COPIES OF aCT =~ WITH ERROR, SEARCHING FOR 
1 WITH HEADER NOT FOUND 
LAST RCT LBN SEARCHED bn 
SEARCHING FOR LBN bn 


Error 4040 occurs when Test 4 is trying to find the RBN that replaces 

a LON that was revectored or eee ea = could not be found (both should 

be revectored). Test 4 was unable to a valid copy out of the M copies 
of the RCT due to I/0 errors or ECC/ED yh R-. M is a SDI VE 

CHARACTERISTIC oad is defined by the drive. This is indicitave of either 

a bad pack (HDA) or 7 9 something wrote over the RCT incorrectly. Try 

to reformat the subunit 


CZUDC HRD ERR 04041 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK i DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
COULD NOT FIND REPLACEMENT FOR 

LBN THAT WAS REVECTORED 

LBN TO REPLACE bn 


CZUDC HRD ERR 04041 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM OS EneRe UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
COULD NOT FIND — ENT FOR 

LBN WITH HEADER NOT FO 

LBN TO REPLACE bn 


Error 4041 only occurs when Test 4 is running in the customer data area, and 
is trying to find the RBN that replaces a LBN that was revectored (must be 

in the RCT) or whose header could not be found (should be in the RCT, unless 
the media under the header has ‘grown’ a bad spot recently). In either case, 


Test 4 was unable to find an entry in the RCT for the the sector and the subunit 


should be reformatted. In the case of the revectored LBN, the cause of the 
RCT'’s corruption should be determined (even with the header not foun 

the RCT may have been corrupted because a header going bad without warning 
Ceg. the formatter not being able to see it as a weak spot) is a very 

low probibility occurance). 
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04042 V FTL ERR 04042 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

ISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
WAITING FOR SECTOR OR INDEX PULSE 

CYL cylinder 

R STATE 000 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


Error 4042 occurs when the UDA microcode never detects a sector 
or index pulse from the drive before a read or write operation. 
If dropping of units is inhibited, a seek will be issued, and 
the write attempted again. 


CZUDC SFT ERR 04044 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SEEK OR HEAD SELECT ERROR DETECTED DURING WRITE 

hong attempt 


n 

ECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
IGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


See error 4045 for description. 


04044 


See retry/recovery section for recovery details. 


04045 CZUDC SFT ERR 04045 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
SEEK OR HEAD SELECT ERROR DETECTED DURING READ 
ATTEMPT attempt 


LBN bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 6706 0504 0302 0100 


Errors 4044 and 4045 occur when the header comparison routine determines 
that the drive is positioned at the wrong physical cylinder, or that the 
wrong head (which can be cylinders, groups or tracks, or any combination 
depending on the drive) had been selected. This error only occurs when 

the drive itself had not detected the misseek or incorrect head selected. 


NOTE: These errors will only be detected when the operator is running 
Test 4 in the customer data area. This error will <<never>> appear 
when running in the diagnostic area. 


See retry/recovery section for recovery details. 
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04047 CZUDC SFT ERR 04047 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM Pf:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
DATA OR STATE CLOC% TIMEOUT DURING WRITE 

ATTEMPT attempt 


tyve bn 

SZC TORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STATE ef 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of drive clock occurs when the UDA is clocking data to or 
from the drive through the SERDES. Failure of a word to be 
clocked in during a 125 millisecond time period triggers a loss of 
drive clock error. 


See retry/recovery section for recovery details. 


04048 CZUDC SFT ERR 04048 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
R/W RDY DROPPED DURING WRITE 
ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP _group CYL cylinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of read/write ready error is detected either before an 
1/0 has begun when crying to send out the real time command or at 
the end of an I/0 operation when checking for errors. 


See retry/recovery section for recovery details. 


04049 CZUDC SFT ERR 04049 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
RCVR RDY DROPPED DURING WRITE 
ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP group CYL cyiinder 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


The loss of drive receiver ready is detected when the UDA is trying 
to send out a real-time read or write command. 


See retry/recovery section for recovery details. 


SEQ 0069 
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04051 


04052 


04053 
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CZUDC DEV FTL ERR 04050 ON wt 00 TST 7 SUB os PC: KxXxXxxx 

DISK to TES DM PC:xxxx UDA AT xxxxxx DRIVE x RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING YANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
BEGIN/END SET STARTING BLOCK NUMBER GREATER THAN ENDING BLOCK NUMBER 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 

ag og set questions. Inhibiting the dropping of units has no effect 
on S$ error. 


CZUDC DEV FTL ERR 04051 ON UNIT 00 TST 04 SUB 7 PC: xxxxxx 

DISK stax biota OM at xxxx UDA AT xxxxxx DRIVE x RUNTIME hh:mm 

OPERA ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
THE BEGINTEND SETS *OVERLAP 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers tc the 

ig gp set questions. Inhibiting the dropping of units has no effect 
on Ss error. 


CZUDC DEV FTL ERR 04052 ON UNIT 00 TST 04 ne 000 PC: xxxxxx 

DISK EXERCISER ps aly UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL sereey mien QUESTIONS FOR THIS. UNIT 
BEGIN/END SET ENDING BLOCK NUMBER EXCEEDS MAXIMUM 

MAXIMUM BLOCK NUMBER ON DEVICE IS maximum fs oy 


maximum_block_number: This is the highest block number the operator 
can specify. 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 
=o set questions. Inhibiting the dropping of units has no effect 
on Ss error. 


CZUDC DEV FTL ERR 04053 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS. UNIT 
DUPLICATE BAD BLOCKS 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention quest tons and check the answers to the 

© Peck questions. Inhibiting the dropping of units has no effect 
on Ss error. 





SEQ 0070 | 


_ 
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04054 


04055 


04056 


04057 


in ERR 04054 ON UNIT 7 a . SUB 7 PC: xxxxxx 

SER DM PC:xxxx UDA AT ORIVE x RUNTIME hh:mm 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
BAD BLOCK NUMBER EXCEEDS MAXIMUM. MAXIMUM BLOCK NUMBER 

ON DEVICE IS maximum_block_number 


maximum_block number: This is the highest block number the operator 
can specify. 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention yg a and check the answers to the 

aah loa questions. Inhibiting the dropping of units has no effect 

on this error. 


CZUDC DEV FTL ERR 04055 ON UNIT 00 TST 04 SUB _— PC: xxxxxx 

DISK EXERCISER DM Sc eaee UDA AT xxxxxx DRIVE x RUNTIME hh:mm 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
STARTING CYLINDER GREATER THAN ENDING CYLINDER 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention guest “one and check the answers to the 

STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of units 
has no effect on this error. 


CZUDC DEV FTL ERR 04056 A wi! 00 TST 04 SUB — gS XXX 

DISK alah Bhat DM PC: xxxx xxxxxx DRIVE x UNTIME hh:mm 

Abe OR ERROR IN ANSWERING HANUAL INTERVENTION Ove STICNS FOR THIS UNIT 
ANDOM AND SEQUENTIAL SEEKS CANNOT BE MIXED WITHIN A UNIT 


Error 4056 is an operator error. The error occurs on a multiple subunit 
drive when one subunit is selected to run in random mode, and another is 
selected to run in sequential mode. This mix is not supported, so the 
ove meosage is issued. Inhibiting the dropping of units has no effect 
on Ss error. 


CZUDC DEV FTL ERR 04057 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK Ai it. DM PC:xxxx UDA AT xxxxxx DRIVE x RUNTIME hh: 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
OVERFLOW WHEN CALCULATING THE L/DBN FROM THE GIVEN CYLINDER 

CYLINDER TOO LARGE 


This is a Test 4 initialization error due to an operator error. 

The operator entered a cylinder number, that when converted to a block 
number, the block number exceeded (2**28) - 1. Go back 

to the manual intervention quest tons and check the answers to the 
STARTING AND ENDING CYLINDER questions. Inhibiting the dropping of units 
has no effect on this error. 


oe 


SEQ 0071 
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ON 
04058 


04059 








CZUDC_ DEV FTL ERR 04058 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TRACK EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_track 


maximum_track: This is the highest track number the operator can 
specify. 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 

ng pnd tage Inhibiting the dropping of units has no effect 

on $ error. 


CZUDC DEV FTL ERR 04058 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
GROUP EXCEEDS MAXIMUM FOR DEVICE. MAXIMUM IS maximum_group 


maximum_group: This is the highest group number the operator can 
specify. 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 

manag Fgh te Inhibiting the dropping of units has no effect 

on S$ error. 


CZUDC DEV FTL ERR 04059 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TWO IDENTICAL TRACKS 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 

rege gyno be aa Inhibiting the dropping of units has no effect 

on $s error. 


CZUDC DEV FTL ERR 04059 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
TWO IDENTICAL GROUPS 


This is a Test 4 initialization error due to an operator error. Go back 
to the manual intervention questions and check the answers to the 

Soe quest tons. Inhibiting the dropping of units has no effect 

on Ss error. 


SEQ 0072 








I 
CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 73 
USER DOCUMENTATION 


04062 


04063 
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CZUDC DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
DBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM DBN NUMBER ON 
DEVICE = CYLINDER TOO LARGE 


This is a Test 4 initialization error. 

Note that evousy there may be writeable DBN's on the ‘last’ cylinder, 

the read only diagnostic area may start on that same cylinder, and Test 4 
tries to write to the end of the ~ phen y that the operator specified. 
Therefore, apes ory the previous ¢y inder if cylinders must be specified. 
Inhibiting the dropping of units has no effect on this error. 


CZUDC DEV FTL ERR 04062 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
OPERATOR ERROR IN ANSWERING MANUAL INTERVENTION QUESTIONS FOR THIS UNIT 
LBN COMPUTED FROM END CYLINDER GIVEN EXCEEDS MAXIMUM LBN NUMBER ON 
DEVICE = CYLINDER TOO LARGE 


This is a Test 4 initialization error. 

Note that though there may be writeable LBN's on the ‘last’ cylinder, 

the RCT area may start on that same cylinder, and Test 4 tries to 

write to the end of the cylinder that the operator specified. Therefore, 
specify the provtous cylinder if cylinders must be specified. 

Inhibiting the dropping of units has no effect on this error. 


CZUDC SFT ERR 04063 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
REAL TIME STATE RECEIVE ERROR DURING WRITE 

ATTEMPT attempt 


type bn 

SECTORS FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder 

REAL TIME STAT 

STATUS (R TOL): 13512 1110 0908 0706 0504 0302 0100 


The real time drive state receive error is detected at the end of an 
1/0 operation and indicates that there was a pulse or parity error 
in the receipt of the drive's state during the I/0 operation. 


See retry/recovery section for recovery details. 


SEQ 0073 | 
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04064 


04068 


04069 


CZUDC_ SFT ERR 04064 awd UNIT 00 TST 04 SUB 000 PC: xxxxxx 


DISK EXERCISER DM PC:x UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
REAL TIME STATE RECEIVE XERROR DURING READ 
ATTEMPT attempt 


e bn 
ste tors FROM INDEX sector TRK track GRP group CYL cylinder 
ORIGIN OF SEEK: GRP_group CYL cylinder ® 
REAL TIME STATE 
STATUS (R TOL): 1312 1110 0908 0706 9504 0302 0100 


The real time drive state receive error is detected at the end of an 
1/0 operation and indicates that there was a pulse or parity error 
in the receipt of the drive's state during the I/0 operation. 


See retry/recovery section for recovery details. 


CZUDC HRD ERR 04068 ON UNIT 00 TST 04 SUB 000 PC: xxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNKNOWN ey od CODE DURING WRITE 


0 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


error_code: This is the error code returned to Test 4 by the UDA 
that Test 4 does not recognize. 


The unknown error code occurs when the UDA returns an error code from 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Test 4 update. 


See retry/recovery section for recovery details. 


CZUDC HRD ERR 04069 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 

DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNKNOWN ERROR CODE DURING READ 

ERROR CODE RETURNED error_code 


REAL TIME STATE 000 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 
error_code: This is the error code returned to Test 4 by the UDA 


that Test 4 does not recognize. 
The unknown error code occurs when the UDA returns an error code from 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Test 4 update. 


See retry/recovery section for recovery details. 


SEQ 0074 
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04070 st SFT ERR 04070 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
tie oUt OF SEND DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 


REAL antag’ STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


If Test 4 tries to send a level 2 command to the drive, and receiver 
ready is deasserted, error 4070 occurs. 


See retry/recovery section for recovery details. 


04071 CZUDC SFT ERR 04071 ON UNIT 00 TST 04 SUB 000 PC: xxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNT IME hh:mm:ss 
TIMEOUT A se VE 


command t 
REAL TIME” OTATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 
This error is a failure of the drive to respond to an SDI level 2 
command (see the SDI specification) before the drive-supplied 
command timeout expires. 


See retry/recovery section for recovery details. 


04072 CZUDC SFT ERR 04072 ON UNIT GO TST 04 SUB 000 PC: xxxxxx 
Pies EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
hscoed ee RECEIVED WAS NOT START FRAME 


REAL TIME: STATE. 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


The first word received by the UDA from the drive was not a valid 
message start frame. 


See retry/recovery section for recovery details. 


a ene 


SEQ 0075 





USER DOCUMENTATION 
04073 


04074 
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CZUDC SFT ERR 04073 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
FRAMING ERROR ON LEVEL 0 RECEIVE 


command_type 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


Error 4073 is caused by one or more of the following conditions: 

1) Illegal frame code -- the frame is not a message start, continue, 
or end frame. 2) Illegal sequence of frames -- such as a message 
start frame without ever receiving a message end frame. This can be 
caused by the drive sending a response before the UDA asserts receiver 
ready, or a random hit on the SDI cable that garbles a frame or a bad 
drive transmitter or UDA receiver. 


See retry/recovery section for recovery details. 


CZUDC SFT ERR 04074 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
CHECKSUM ERROR ON LEVEL O RECEIVE 


command_type 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


The checksum attached to a aseenep end frame did not match the checksum 
computed over the level 2 command. This could be caused by a bad drive 
transmitter, bad UDA receiver, incorrectl sonpyees checksum by the 
drive (unlikely) or a random hit on the SDI cable. 


See retry/recovery section for recovery details. 


CZUDC SFT ERR 04075 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
DISK EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
BUFFER SIZE SMALLER THAN RESPONSE 


command_type 
REAL TIME STATE 0003 
STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 

The buffer size set aside for the response was not Large enough for the 
response received. This is caused by the drive sending a response that 
is incorrect for the request sent to the drive, or the drive sending some 
garbage with the response. 


See retry/recovery section for recovery details. 


SEQ 0076 


ee | 
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CZuDC 
DISK EXERCISER DM PC:xxxx U 
RESPONSE OF LEVEL 2 CMD NOT AS 


6 







SFT ERR 04076 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
A eetien DRIVE xxx RUNTIME hh:mm:ss 


command type 

EXPECTED RESPONSE expected_response 

RESPONSE RECEIVED response_received 

REAL TIME STATE 0003 

STATUS (R TOL): 1512 1110 0908 0706 0504 0302 0100 


CZUDC 
DISK _EXERCISE 


command_type: See section following error 4078 for a description 
expected_response: This is the correct response (HEX) for the command. 
response_received: This is the response received from the drive, (HEX) 


where a 7D is an unsuccessful response. Any other 
— a 7D for this value indicates a <<VERY>> sick 
rive. 


This is caused by receiving an UNSUCCESSFUL response from the drive, or 
the drive sending some response other than the correct response for the 
request sent to the drive. See the contents of status for the unexpected 
response error (or reason). 


See retry/recovery section for recovery details. 


HRD ERR 04077 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
xxx DRIVE xxx RUNTIME hh:mm:ss 


R DM PC:xxxx UDA AT xxx 
DRIVE NEVER DEASSERTED RECEIVER READY AFTER SEND 
command_type 
REAL TIME STATE 0003 
STATUS (R TO L): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


This is caused by the drive not seeing a command sent by 

the UDA. The drive must deassert receiver ready to acknowledge 
that it did see a command via the SDI. If the drive saw only 
part of the command, it would have marked the command as 
unsuccessful. But in this case, the drive did not see any 

of the command and is now waiting for a command to be sent 

from the UDA. 
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HRD ERR 04078 ON UNIT 00 TST 04 SUB 000 PC: xxxxxx 
EXERCISER DM PC:xxxx UDA AT xxxxxx DRIVE xxx RUNTIME hh:mm:ss 
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE 


command kyee 

ERROR CODE RETURNED_ error_code 

REAL TIME STATE 0003 

STATUS (R TOL): 1312 1110 0908 0706 0504 0302 0100 


command_type: See section following error 4078 for a description 


error_code: This is the error code returned to Test 4 by the UDA 
that Test 4 does not recognize. 


The unknown error code occurs when the UDA returns an error code from 
an operation that Test 4 does not recognize. Possible UDA microcode 
change without Test 4 update. 


See retry/recovery section for recovery details. 


NOTE: Errors 4070 - 4078 will become device fatals if attempted 3 times. 
If dropping of units are inhibited, error recovery is the same as 
if the error was a soft error. 


command_type: in errors 4070-4078 conmand_type is one of the following 
level 2 commands: 


ATTEMPTING TO BRING DRIVE ONLINE 
ATTEMPTING TO ISSUE SEEK 
ATTEMPTING TO GET STATUS 
ATTEMPTING DRIVE CLEAR CMD 
ATTEMPTING TO BRING DRIVE ONLINE 
ATTEMPTING TO CHANGE MODE 
ATTEMPTING ERROR RECOVERY CMD 

TO ISSUE SEE 


ISSU K 
ATTEMPTING TO RECALIBRATE 


The following commancs_types occur only during. 
initialization, and will cause a device fatal if 
they occur. Inhibiting the dropping of units has no 
effect on these errors. 


ATTEMPTING TO SPIN UP DRIVE 
ATTEMPTING TO GET COMMON CHAR 
ATTEMPTING TO GET SUBUNIT CHAR 


If <<ANY>> error occurs during initialization, <<NO>> testing 
is done on <<ANY>> drive attached to the UDA that the 
initialization erorr occured on. See error number 4016. 


SEQ 0078 
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05000 





? 


SPECIAL DEVICE FATAL (05000) 


CZUDC DVC FTL 05000 ON UNIT 00 TST 002 SUB 000 PC: xxxx 
DISK 22222222 DM PC:xxxx UDA AT 

UNABLE TO FIND REQUESTED DRIVE FOR TESTING 
THE FOLLOWING IS VISIBLE ON THE PORTS 

UDA PORT 0 i 


Where z222zzzzz is either ‘RESIDENT’, ‘FUNCION' or ‘EXERCISER’. 


This message is presented when_the specified drive 
was not found by test 2, test 3 or test 4 on any of 
the ports. A description of what was each port follows. 


NO DRIVE ATTACHED 
- There is nothing on the port. If there is suppose to be 


a drive on this port, make sure there is an odd number of 


cables between the UDA and the drive and make sure the 
cables are properly attached. 


RCVR RDY NEVER ASSERTED 
- The device on the port did not assert RCVR RDY while 
trying to get state. 


TIMEOUT OF SEND 
= Sending an SDI command timed out. RCVR RDY is not 
asserted. 


TIMEOUT OF RECEIVE 
= Receiving an SDI command timed out. The drive failed 
to pocnens to an SDI level 2 command before a timeout 

expired. 


FIRST WORD RECEIVED WAS NOT START FRAME 
- The first word received by the UDA from the drive was 
not a valid message start frame. 


FRAMING ERROR ON LEVEL 0 RECEIVE 
= The device and the UDA are out of sync or an illegal 
frame code (the frame is not a message start, continue, 
or end frame) or illegal sequence of frames. This can 
be caused by the drive sending a response before the 
UDA asserts receiver ready, or a random hit on the SDI 
cable that geroles a frame or a bad drive transmitter 
or UDA receiver. 


CHECKSUM ERROR ON LEVEL 0 RECEIVE 
- The checksum attached to a message end frame did not 
match the checksum computed over the level 2 command. 
This could be caused by a bad drive transmitter, bad 
UDA receiver, incorrectly computed checksum by the 
drive (unlikely) or a random hit on the SDI cable. 


xx 
KX — xxx RUNTIME hhh:mm:ss 
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RESPONSE LONGER THAN EXPECTED FOR CMD 
- The buffer size set aside for the response was not 
large enough for the response received. This is 
caused by the drive sending a response that is 
incorrect for the request sent to the drive, or the 
drive sending some garbage with the response. 


DRIVE nf, consecutive drive numbers if subunited drive] Cfurther explanation] 
- A drive was found at the end of the cable. It may be a subunited 
drive, so all the subunit numbers are printed. A further 
explanation may be presented. These further explanations are: 


DRIVE NOT AVAILABLE TO THIS UDA 
- The drive was found but is not available to this 
UDA. It may be dual ported and the drive is online 
to another controller. 


UNSPINABLE DRIVE 
- The drive is ren inete. The drive may be powered 
up but the RUN/STOP switch may be popped out. 


se0 0080 
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3.3 TEST 4 RETRY/RECOVERY METHODS 


ECC Error on Disk Read 


ECC DETECTED ERROR, BUT CORRECTION FAILED 
ECC CORRECTIONS EXCEED THRESHOLD 
ECC DETECTED ERROR (If ECC correction disabled) 


Retry/Recovery = The UDA or Test 4 will first re-read the sector 

with the erroneous ECC N times, then N times for each level of 

error recovery the drive supports. The value of N is an SDI drive 
characteristic. This retry mechanism will persist until either 

the recovery level reaches zero or the operation succeeds. 

It should be noted that the manual 

intervention questions can disable retries (in this case th2 recovery 
fails the first time) and disable error correction (i.e., no ECC 
correction will be performed). ECC correction and retries are 
<<ALWAYS>> enabled when the Test 4 is reading the RCT. 


Recovery success = One soft error is counted for the entire operation 
including retries. 




























Recovery Failure - Test 4 will issue a hard error for the sector. No 
soft errors will be counted. 


Error Detecting Code (EDC) Error 


EDC DETECTED ERROR BUT ECC DID NOT 
ECC CORRECTION SUCCEEDED, BUT EDC DETECTS ERROR 


This error is indicative of a UDA hardware error, either a SERDES 
failure or an undetected RAM failure, or a sector that was written 
with an incorrectly computed EDC. 


Retry/Recovery - The UDA or Test 4 will re-read the sector with 

the erroneous EDC N times, then N times for each level of error 
recovery the drive supports. The value of N is an SDI drive 
characteristic. This retry mechanism will persist until either 

the recovery level reaches zero or the operation succeeds. 

It should be noted that the manual 

intervention questions can disable retries (in this case the recovery 
fails the first time). Retries are <<ALWAYS>> enabled when the Test 4 
is reading the RCT. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure - Test 4 will issue a hard error for the sector. No 
soft errors will be counted. ; ' 
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NOTE: 





SDI Level 2 and Asynchronous Errors 
The SDI level 2 errors are as follows: 


Packet acknowledge failure , 

Level 2 command error response, ‘DE’ bit set 
Level 2 command error response, ‘'PE'’ or ‘'RE'’ bit set 
Receipt of erroneous drive response 

Seek complete timeout 

Asynchronous drive errors 


oooooco 


Level 2 errors are always retried, even if retries are disabled in 
the manual intervention questions. 


In the following retry/recovery algorithms, the Test 4 ‘Generic error 
recovery’ is the following steps: 


Issue online command 
Get status 


2a. If the port, run or spindle ready (PS, RU or SR) bit js 
deasserted, an Immediate device fatal error is reported 
and the unit and all its subunits are dropped from testing. 


2b. If the recalibrate requested (RR) bit is set, Test 4 will 
issue a RECALIBRATE, then SEEK <<AFTER>> generic error 
recovery is complete. 


aC. If the drive error (DE) bit is set, Test 4 will issue a SEEK 
<<AFTER>> generic error recovery is complete. 


If no drive errors, go to 5 
Send DRIVE CLEAR command 


Change mode 

If the drive's timeout expires once, so the drive asserts attention 
just to get Test 4 to issue a level 2, Test 4 will go through the above 
er-or recovery. However, since the timeout expiring is not an error, 
no error message is issued. 


SEQ 0082 
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Packet Acknowledge Failure 


TIMEOUT OF SEND 
TIMEGUT OF RECEIVE 


The timeout of send occurs when the UDA attempts to send a level 2 
command to the drive, but the drive's receiver ready is not asserted. 
Timeout of receive is a failure of the drive to respond to an SDI 
level 2 command (see the SDI specification) before the drive-supplied 
command timeout expires. These errors are grouped together because 
their recoveries are the same. 


Retry/Recovery = UDA = The steps Listed below are performed. 


Be The drive is initialized. 
2. An SDI GET STATUS command is issued. 


error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR command. 


4. An SDI SEEK command is issued. 
Se The command is retried. 
Retry/Recovery - Test 4 = The steps listed below are performed. 


1. The drive is initialized 

2. Test 4 Generic error recovery is performed 
3. An SDI SEEK command is issued. 

4. The command is retried. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence will be repeated 
two times and, if the failure persists, the Test 4 will issue a device 
sore a the drive and all its subunits will be dropped. 
shou 
noted that the rerry strategy for SDI level 2 errors involves 
issuing additional level 2 commands. The retry count is the sum 
of all retries on all SDI level 2 commands, including those 
commands issued in recovery attempts. 


| 
| 
| 
| 
3. If the status obtained in the previous step indicated 
| 
| 
| 
| 
| 
| 
! 
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Level 2 Command Error Response - ‘DE'’ Bit Set 


RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 


An UNSUCCESSFUL response to a level 2 command, with the ‘DE’ bit 
set in the status response, notifies the Test 4 that a drive 
error was detected (or occurred) in connection with the execution 
of the SDI command. 


















Retry/Recovery = UDA = The steps Listed below are performed. 
% An SDI GET STATUS command is issued. 


Ze The drive error is cleared by an SDI DRIVE CLEAR command 
and a SEEK command is issued for the cylinder where the 
drive was positioned when the error was reported. 


3. The command is retried. 
Retry/Recovery - Test 4 = The steps Listed below are performed. 


T. Test 4 Generic error recovery is performed 
Note that because the ‘DE"’ bit is set, Test 4 generic errcr 
recovery will issue a SEEK (see generic error recovery) 


Ze The command is retried 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure - The above sequence is repeated two 

times and, if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 

poore strategy for SDI level 2 errors involves issuing additional 
level 2 commands. The retry count is the sum of all retries on 
all SDI level 2 commands, including those commands issued in 
recovery attempts. 
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Level 2 Command Error Response - ‘PE’' or "‘RE’’ Bit Set 


RESPONSE OF LEVEL 2 CMD NOT AS EXPECTED 
SEEK RECEIVED UNSUCCESSFUL RESPONSE 


An UNSUCCESSFUL response to a level 2 command with the "PE" or 

RE'’ bit set in the status response notifies the Test 4 that 

the command either was not appropriate for the state of the drive, 
or that the command contained invalid arguments. 


Retry/Recovery = UDA = The steps Listed below are performed. 


1. An SDI GET STATUS command is issued 
Be The drive error is cleared by an SDI DRIVE CLEAR command. 
3. The controller verifies the state of the drive and, if 


ossible, retries the level 2 command. Otherwise, the 
DA notifies the host and bypasses subsequent retries. 


Retry/Recovery - Test 4 = The steps listed below are performed. 
Ve Test 4 Generic error recovery is performed 
2. The command is retried 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure - The above sequence is repeated two 

times and, if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the retry 

strategy for SDI level 2 errors involves issuing additional level 
2 commands. The 7, count is the sum of all retries on all SDI 
oes . commands, including those commands issued in recovery 
attempts. 





SEQ 0085 _— 
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Receipt of an Erroneous Drive Response 


FIRST WORD RECEIVED WAS NOT START FRAME 
FRAMING ERROR “Satie 0 RECEIVE 


ESPONSE 
UNKNOWN ERROR CODE RETURNED FROM LEVEL 2 RECEIVE (hard error) 


The first word not start frame error is caused when the UDA does not see a 
valid message start frame as the first frame received from the drive. 

The framing error is caused by the UDA receiving an illegal frame 

code == the frame is not a message start, continue, or end frame or Illegal 
sequence of frames -- such as a message start frame without ever receiving 
a message end frame. The checksum error occurs when a message end frame 
checksum did not match the checksum computed over the level 2 command. 

The buffer size smaller than response error occurs when the buffer set 
aside for the response was not large enough for the response received. 

The unknown error code is returned when the UDA returns an error code 

that the Test 4 does not recognize. These errors are grouped together 
because their recoveries are the same. 


Retry/Recovery - UDA = The steps Listed below are performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 
then cleared by an SDI DRIVE CLEAR command.” ee 

3. The command is retried. 

Retry/Recovery = Test 4 = The steps Listed below are performed. 

1. Test 4 Generic error recovery is performed 

2. The command is retried 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence is repeated two 

times and, if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 

retry strategy for SDI level 2 errors involves issuing additional 
level 2 commands. The retry count is the sum of all retries on 


all SDI level 2 commands, including those commands issued in 
recovery attempts. 
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Seek Complete Timeout 


ATTN ASSERTED DURING SEEK == ERROR OR LOGGABLE INFORMATION 
SEEK DID NOT COMPLETE, NEITHER ATTN OR R/W RDY WAS ASSERTED 


This error occurs when the drive fails to assert READ/WRITE READY, 
indicating the successful completion of a seek, or asserts the SDI 
ATTENTION signal without asserting the READ/WRITE READY signal, 
indicating the unsuccessful completion of a seek. 


Retry/Recovery - UDA = The steps Listed below are performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 
then cleared by an Sbi DRIVE CLEAR command, ee "4 

3. The SEEK is retried. 

Retry/Recovery - Test 4 = The steps listed below are performed. 

1. Test 4 Generic error recovery is performed 

2. The SEEK is retried 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure - The above sequence is repeated two 

times and, if the failure persists, the Test 4 will issue a device 
fatal error and the drive and all its subunits will be dropped. 
Note that the 

Nel | strategy for SDI level 2 errors involves issuing additional 
level 2 commands. The retry count is the sum of all retries on 
all SDI level 2 commands, including those commands issued in 
recovery attempts. 


SEQ 0087 
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Asynchronous Drive Errors 


ATTN ASSERTED UNEXPECTEDLY, ASYN DRIVE ERROR OR LOGGABLE 
INFORMATION == THIS IS AN <<UNCOUNTED>> SOFT ERROR 


Asynchronous drive errors are those errors reported by the drive 
which are not related to a level 2 or command. These errors are 
reported by the drive using the SDI ATTENTION signal. Examples 
are OFF CYLINDER and HDA OVERTEMPERATURE errors. Drive errors are 
reported to the controller by the ‘DE"' or ‘"WE"’ bit being set in 
the error byte in the status response. 




















Retry/Recovery - UDA = The steps listed below are performed. 

Ts. An SDI GET STATUS command is issued. 

2. The drive error is cleared by an SDI DRIVE CLEAR comnand 
and, if the error is not ‘WE'’, a SEEK command is issued 
for the cylinder where the drive was last positioned. 

Retry/Recovery - Test 4 = The steps listed below are performed. 

Te Test 4 Generic error recovery is performed 

2. A SEEK is issued 


NOTE: A ‘WE’ is a write on a write protected drive; Test 4 detects 
this in a different manner, so ‘WE"’ will never be set. 


Recovery Failure - 


NOTE: There is a difference between the UDA in controller mode and 
the Test 4 for this type of error. 


The UDA in controller mode will repeat the above sequence 
two times and, if the drive error persists, the drive would 
be marked as offlire. 


Test 4 will <<NOT>> drop the drive after two retries. Instead, 
the drive will be dropped due to a side affect of such an 
error: A seek never completing, scaus tng a device fatal error) 
or Spindle ready dropping (causing a device fatal error). 


SEQ 0088 
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Drive 1/0 Errors 


The drive 1/0 errors occur either during the header compare 
process (i.e., before I/0 actually begins) or during the 1/0 
operation itself. They are as follows: 


Header not found 

Seek or head select error 

Data sync timeout 

Data or state clock timeout during operation (read/write) 
Receiver ready dropped ge operation (read/write) 
Read/write ready dropped during operation (read/write) 
SERDES overrun error 

Drive failed to execute select track and (read/write) 
Real time state receive error 


oeoooooo°0do 


Header not found (header compare error) 
HEADER NOT FOUND DURING (read/write) 


This error occurs when the header compare routine fails to find 
the desired header (or a revectored version of the desired header) 
in two disk revolutions. 


Retry/Recovery - UDA and Test 4 = Failure to find the desired header 

in two rotations of the disk will cause the Test 4 to search the 
Replacement and Caching Table (RCT) to check if the logical block 
number has been replaced. If a match is found, the Test 4 will perform 
the desired operation on the revectored block. Enabling/disabling 
retries has no affect on this operation. 


Recovery success = No error is reported or counted. 
Recovery Failure - A hard error (header not found) is reported. 





SEQ 0089 | 
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Seek or head select error (Positioner Error) 

SEEK OR HEAD SELECT ERROR DETECTED DURING (read/write) 

This error occurs when the header comparison routine determines 

that the drive is positioned at the wrong cylinder and that the 

drive has not detected a seek error. 

NOTE: The header comparison routine is active <<ONLY>> in the 
customer data area. This error will never be detected 
in the diagnostic area. 

Retry/Recovery = UDA = The steps Listed below are performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 


error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR command. 


Be An SDI RECALIBRATE command is issued. 
4. An SDI SEEK command is issued. 
5. The I/0 operation is retried. 


Retry/Recovery = Test 4 = The steps Listed below are performed. 


1. Test 4 Generic error recovery is performed 

2. An SDI RECALIBRATE command is issued. 

3. An SDI SEEK command is issued. 

4. If retries are disabled, Immediate recovery failure. 


Retries are <<ALWAYS>> enabled when the Test 4 
is reading the RCT. 


Be The 1/0 operation is retried. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence is repeated two 
times and, if a drive 1/0 error persists, a hard error is reported for 
the sector. No soft errors are counted. 


cere ee re 





SEQ 0090 
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Data Sync Timeout Error 
DATA SYNC TIMEOUT DURING READ 


This error occurs on a read operation after the correct header has 
been found and the UDA times out waiting for the data sync word. 


Retry/Recovery = UDA = The steps Listed below are performed. 


An SDI GET STATUS command is issued. 

If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEAR COMMAND. 

An SDI SEEK command is issued. 


The read operation is retried. 


Retry/Recovery = Test 4 = The steps Listed below are performed. 


le 


4. 


Test 4 Generic error recovery is performed 

An SDI SEEK command is issued. 

If retries are disabled, Immediate recovery failure. 
Retries are <<ALWAYS>> enabled when the Test 4 

is reading the RCT. 


The read operation is retried. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence is repeated two 
times and, if a drive I/O error persists, a hard error 
is reported for the sector. No soft errors are counted. 





SEQ 9091 | 
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Data or state clock timeout (Loss of Drive Clock) 
Receiver ready failure (Loss of Drive Receiver Ready) 


DATA OR STATE CLOCK TIMEOUT DURING (read/write) 
RCVR RDY DROPPED DURING (read/write) 

COULD NOT SEND SELECT TRACK AND (read/write) CMD OR 
HEADER SYNC TIMEOUT WITH INVALID STATE 


The loss of drive clock occurs when the UDA is ae data to or 
from the drive through the SERDES. Failure of a word to be 

clocked in during a 125 millisecond time period triggers a loss of 
drive clock error. The loss of drive receiver ready is detected 

when the UDA is trying to send out a real-time read or write 

command. Unable to select track and read or write occurs when the 

UDA attempts to send the select track and read/write level 1 cmd, 

but receiver ready is deasserted or the state is invalid so it 

cannot send the command (the SERDES could also be broken so it's unable 
to send the command). The same error is generated if the UDA gets a 
header sync timeout, and when it looks at the drive's state, it is 
either invalid or reciever ready is deasserted (header sync timeout is 
<<NOT>> a error == it’s quite normal on a high-density disk). These 
errors are grouped together because their recoveries are the same. 


Retry/Recovery = UDA = The steps listed below are performed. 


i. The drive is initialized. 
2. An SDI GET STATUS command is issued. 
3. If the status obtained in the previous step indicated 


error conditions, these error conditions are resolved and 
then rleared by an SDI DRIVE CLEAR command. 


4. An SDI SEEK command is issued. 

$. The 1/0 operation is retried. 

Retry/Recovery = Test 4 = The steps listed below are performed. 

. The drive is initialized 

2. Test 4 Generic error recovery is performed 

3. An SDI SEEK command is issued. 

4. If retries are disabled, Immediate recovery failure. 
Retries are <<ALWAYS>> enabled «shen the Test 4 


is reading the RCT. 
$. The I/0 operation is retried. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence is repeated two 
times and, if a drive I/0 error persists, a hard error 
is reported for the sector. No soft errors are counted. 


SEQ 0092 
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Read/Write ready dropped (Loss of Drive Read/Write Ready) 
SERDES Overrun Error 
Real Time State Receive Error (Real Time Drive State Receive Error) 


R/W RDY DROPPED DURING (read/write) 
SERDES OVERRUN ERROR DURING REA 

REAL TIME STATE RECEIVE ERROR DURING (read/write) 
UNKNOWN ERROR CODE DURING (read/write) 


The loss of read/write ready error is detected either before an 

1/0 has begun when trying to send out the real time command or at 
the end of an 1/0 operation when checking for errors. The SERDES 
overrun error is detected on a read operation and is indicative of 
a drive whose transfer rate is greater than 23 MHZ or a broken 
SERDES. The real time drive state receive error is detected at 

the end of an 1/0 operation and indicates that there was a pulse 
or parity error in the receipt of the drive's state during the 1/0 
operation. The unknown error code is returned when the UDA returns 
an error code that the Test 4 does not recognize. They are grouped 
together because their recoveries are the same. 


Retry/Recovery = UDA = The steps listed below are performed. 

1. An SDI GET STATUS command is issued. 

2. If the status obtained in the previous step indicated 
error conditions, these error conditions are resolved and 
then cleared by an SDI DRIVE CLEA command. 

3. An SDI SEEK command is issued. 

4. The 1/0 operation is retried. 


Retry/Recovery = Test 4 = The steps listed below are performed. 


Ve Test 4 Generic error recovery is performed 

2. An SDI SEEK command is issued. 

Be If retries are disabled, Immediate recovery failure. 
Retries are <<ALWAYS>> enabled when the test 4 


is reading the RCT. 
4. The read operation is retried. 


Recovery success = One soft error is counted for the entire operation 
including retries. 


Recovery Failure = The above sequence is repeated two 
times and, if a drive I/0 error persists, a hard error 
is reported for the sector. No soft errors are counted. 





SEQ 0093 


ee eee eee | 
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3.4 DEC STANDARD 166 EXCERPTS 


3.4.1 THE REPLACEMENT AND CACHING TABLES 


The Replacement and Caching Tables record the locations of all revectored LBN 
sectors and the status of each RBN on the unit. Each copy of the table is 
organized in ascending RBN order, with an entry for each RBN sector on the 
unit. There are ‘'n'' copies of the table on the unit, where ‘'n’’ is a device 
characteristic. The tables are stored at the high address end of the LBN area 
. id B a abe Table entries (and RBNs) are allocated via a hash algorithm 
escribed later. 


Replacement And Caching Table Format - 


Each entry in the Replacement and Caching Table represents an RBN on the unit. 
The table is ordered in ascending RBN order. Thus the first entry corresponds 
to the first RBN on the unit, etc. The size of each os of the table may 
exceed that required to contain an nee for each RBN on the unit since 
additional entries may be required to align the table so that adjacent copies 
can begin on a track boundary. Entries that do not correspond to RBNs on the 
unit are called ‘null entries’; there is always at least one null entry at 
_ B aed of the RCT. ALL other entries past this last null entry are 
undefined. 


NOTE 


The RCT pad area is controller specific and 
should never be accessed by the host. 


The format of a replacement block descriptor in the Replacement and Caching 
Tables is: 


Peer ewe meme meme mews eee eee ene Der em meow e seme ce se seme coe} 


: LBN (low) ! 


ensipsinenenenenaineiateieteentieataeinettttemememmmmiiiail Se 22222222 e2e22222222 + 


; CODE | LEN (high) : 


+ LFF oOo KS SSS S SSS GOS wnrweweesrewre2eenwr ses Gwe w@orswrea ewe ene anooaeeoanea + 


' 4 b i ts ' KC eeeeweesecseese] 2 bi CS row eoeceeeeeeeeseeecee=> ' 
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Where: 
LBN is the Logical Block Number of a revectored LBN sector. 
CODE is one of the following octal values: 
00 - Unallocated (empty) replacement block. 
02 = Allocated replacement block = primary RBN. 
03 - Allocated replacement block - non-primary RBN. 
04 = Unusable replacement block. 
* 05 = Alternate unusable replacement block 
10 = Null entry = no corresponding RBN sector. 
For codes 00, 04, and 10 the LBN field is always zero. 


NOTE 
* This code is reserved. ne should treat 
this code as if it were code 04. 
Emeeeeeneeneran tare with no distinction between primary and secondary RBN's 
must use: 


1. Code 02 if the replacement block can be retrieved with Little 
degradation of performance for all blocks. 


2. Code 03 if accessing the replacement block has a large impact on 
performance for all blocks. 


E 
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3.4.2 FCT Structure 


Each sony of. the FCT_is composed of one volume information block, one 512 byte 


format one 
area (distributed amongst the alignment pads). 
format: 


: volume : 
: information : 
: block 
oor + 
: 128 bad block : 
: “Si2" mode 
! ! 
preemececess Sacamnae eae ewan 
: 128 bad block 
: descriptors 
: 512 mode : 
fmm See oe ae ent eomanm aoa es + 
: 
$owoewe = cee eer emewmes + 
' 128 bad block ¢ 
' descriptors i 
: 576 mode H 
! 128 bad block ! 
descriptors i 
: 576 mode i 
¢ewewencoae ewe eneees weneo}y 
' 
ee Se Se Oo Sm wD a+ 
! 128 bad block ! 
: descriptors ! 
: mode : 
! subsystem : 
° scratch : 
; storage ; 
fewer oeeere enemas reo mamsocane > 
, 
pew me mee eee were ee meee eee} 
: subsystem : 
: scratch : 


: storage 


porwr ew meen meee we meee eee + 


6 byte format table, and one subsystem temporary storage 
An FCT copy has the following 


! SECTOR p 


i SECTOR p+1 


SECTOR Fct-1 
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The XBN area itself is always formatted to contain 512 byte sectors. The 
calculations for m and p are: 

m= ((C(Leegeter)+1)/2)+127)/128 

p := 2*m 
Sector 0 contains various volume identification information. The format is: 


: media mode : 
: ! WORD 0 
femme an cent ews em ee mee mee $ 
! formatting instance ! 
° number ! WORD 1 


foramen ane names aaemaaoan > 


! volume serial number ! 

i least significant word! WORD 2 
: volume serial number ! 
! : WORD 3 
0 os 

!' volume serial number ! 
H : WORD 4 
' volume serial number ! 

; most significant word H WORD 5 
! date that volume was ! 

H first formatted (low) ; WORD 6 
! date that volume was ! 

; first formatted ; WORD 7 
! date that volume was ! 

: first formatted : WORD 8 
! date that volume was ! 

: first formatted Chigh): WORD 9 
! date of most recent ! 

ivolume formatting (low) ! WORD 10 
! date of most recent ! 

; volume formatting : WORD 11 
! date of most recent ! 

H volume formatting : WORD 12 
! date of most recent ! 

ieeoee formatting (high) ! WORD 13 
$ number of used entries! 

! in 512 table (low) ! WORD 14 
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Where: 
WORD 0: 


"Media Mode’’ = is ‘'126736" for a 
for a 576 byte format. 


Perr wewraneert ren nceeacnaa $ 


! number of used entries! 
! iin 512 table (high) : 
! umber of used entries! 
fn 576 table (low) H 
!' number of used entries! 
& in_ 576 table (high) H 
' XBN of scratch area ! 
i in this copy (low) ! 


' XBN of scratch area ! 
! in this copy (high) ! 


Frommer mmr sees ee een oaae + 


! size of scratch area ! 


' n this copy ! 
Pewee ce eec ene meee coececae + 
' ' 
° zeros ‘ 
i 1 
p$meoren emotes cee en ee ase eae em be 
zeros é 





WORD 15 


WORD 16 


WORD 17 


WORD 18 


WORD 19 


WORD 20 


WORD 255 


512 byte format and 
During formatting the media mode word is set to 
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4.0 PERFORMANCE AND PROGRESS REPORTS 


At the end of each pass, the pass count is given along with the tutal 
number of errors reported since the diagnostic was started. The ‘EOP’ 
switch can be used to control how often the end of pass message is 
printed. Section 2.2 describes switches. 


A statistical report will automatically be printed gor soereet ty 
(approximately every fifteen minutes) and at the end of test #4. It 
can be suppressed | setting the Inhibit Statistical Report flag (e.g. 
START/FLAGS:ISR). This is the same report that can be printed on 
demand with the PRINT command. 


During tests 1, 2, and 3, the report will look Like the following 
example: 


TEST 1 IN PROGRESS RUN TIME 2:24:10 


During test #4, the report will contain statistics on each drive for 
the current pass of the test; for example: 


TEST 4 IN PROGRESS RUN TIME 2:24:10 


UNIT DRIVE SERIAL-NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC 
0 x1000 — weet — a 


0 100 12 
1 4 7342102495 14 4 9 0 2 
Explanation of each column: 


UNIT The unit number (number of HW P-table). 
DRIVE The drive number (the number which spoeets on the 
“unit plug” on the front of the disk drive). 

SERIAL-NUMBER The decimal serial number of the disk drive. 

SEEKS X1000 The decimal number of seeks por Fereee by this drive 
during this pass of test 4. Multiply value by 1000. 

MBYTES READ The number of mega~bytes (million bytes) read by this 
drive during this pass of test 4. It is this value 
that is used to optionally drop a drive by the READ 
TRANSFER LIMIT software question. 

MBYTES WRITTEN The number of Boge ceytes written by this drive during 
this pass of test 4. 

HARD ERRORS The number of hard error reports printed for this 

drive during this pass of test 4. It is this value 

that_is used to optionally drop a drive by the ERROR 

LIMIT software question. 


o— 


SEQ 0099 | 


Ree a aaaLLLaLLLLLLLL.LaLaLaaSasa_qsaa_aQaaaQaaaajaQaQaQajQaQaQqQq-q-eeeeeeeew ee ————— — 
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SOFT ERRORS 


ECC 


The number of soft errors reported for the drive 
by Ao. pass of test 4. A soft error is any error 
condition that resulted in a retry operation that 
eventually succeeded in ay ten from the error 
condition. One soft error is counted even though 
several retry attempts may be made and does no 
correspond to the number of soft error reports 
printed. To see the soft error reper ss. yey must 
change the default answer to the SUPPRESS PRINTING 
SOFT ERRORS software question. 

The number of times data read from the drive was 
modified using the error correction code (ECC) and 
resulted in a matching error detection code (EDC). 


i 


SEQ 0100 | 







CZUDCCO UDA & D 
USER DOCUMENTAT 






















kK 
is DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 101 


5.0 TEST SUMMARIES 


The UDA Host Resident Diagnostic consists of one PDP-11 diagnostic 
supervisor program that runs in the PDP-11 processor and four programs 
that run in the UDA's buffer —— through an snterpreter called 

the “diagnostic machine’’ which resides in the UDA. The PDP-11 progres 
mainly is responsible for downline loading the ‘‘diagnostic machine’’ 
programs into the UDA and eg be their execution. The ‘diagnostic 
machine’ rere controls the testing from that point by requesting 
the PDP-11 processor to supply information, print error messages and 
update statistics. The ‘‘diagnostic machine’’ program informs the PDP-11 
processor when a test is complete. 


Eight “diagnostic machine’’ programs are in the ZUDDCO.PAK data file 
which is read from the XXDP+ system device by the PDP-11 program. Two 
copies of each of the four pa ney he machine’ programs are included. 
One copy is automatically selected for UDA-50s with the M7161 and M7162 
modules, while the other copy is selected for UDA-50s with the M7485 and 
M7486 modules. The data file comes with Listings of each program. 


5.1 TEST # 1 = UNIBUS ADDRESSING TEST 


The purpose of test #1 is to complete the eee of the Unibus 
interface in the UDA. The UDA resident diagnostic is not able to 
completely test the Unibus interface because communication with the 
PDP-11 processor is necessary. Specifically, this test will: 


1. Check that every address Line on the Unibus can be 
driven to both one and zero states. 


2. Check that the UDA can interrupt the PDP-11 processor 
at the proper priority level and vector. 


3. Exercise the Unibus interface by transferring blocks of 
data to and from Unibus memory. 


This test assumes that the following are being tested by the UDA 
Resident Diagnostic: 


1. All data bits can be written and read correctly. 
2. NPR cycles can be executed correctiy. 


Test 1 is divided into six subtests. One at a time, each UDA selected 
for testing will run each subtest. 


Subtest 1 makes sure that the UDAIP and UDASA registers are existant 
and runs the first part of the UDA's resident diagnostics. 


Subtest 2 initializies the UDA into diagnostic loop mode. 
In this mode any value written into the UDASA is echoed in the UDASA. 





ne ne --4 
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| 
In subtest 3, the UDA is initialized with interrupts | 
enabled. The vector address and priority level will be determined 
solely frm the answers to the hardware questions. If the hardware 
vectors to the wrong address, it is impossible to determine the 
result. A descriptive error message of the problem wil! not occur (the 
prosres or processor may hang or an unrelated oessage may occur). 
herefore, the oe ‘TESTING INTERRUPT ABILITY OF UDA AT ADR xxxxxx 
VEC xxx...'' isprinted just, before the UDA is requested to cause 
an interrupt and the word ‘COMPLETED'’ is printed (on the same ; 
Line) when the interrupt test is completed. If the word ‘COMPLETED’ 
does not follow the first message, it should be apparent that the 
interrupt caused the diagnostic or processor to go astray. The 
priority level of the interrupt request is also verified. 


Subtest 4 and 5 initializes the UDA using different sizes of 

the host communications area. The different sizes of the host 
communications area are oupey fee to allow the UDA Resident 
Diagnostic to do the most Unibus address testing possible. 
Interrupts are disabled. Any UDA Resident Diagnostic errors 

will be reported. Subtest 4 initializes the UDA with the smallest 
ring buffer size possible. Subtest 5 initializes the UDA with 

a large ring buffer area. 


| 
| 
| 
! 
} 
Subtest 6 downline loads a ‘diagnostic machine’ program into the UDA. 
The “diagnostic machine"’ program is downline loaded from the memory 
space included in the host communications area when the UDA was first 
initialized. The UDA Resident Diagnostic has already verified that 
it can access these gg addresses, so the downline load command 
should perform properly. The ‘‘diagnostic machine’’ program is then 
started. 
| 
| 
| 
} 
| 


The ‘‘diagnostic machine’’ program asks the PDP-11 program to fill 

free memory (that memory available to the PDP-11 gregres that is not 
being used by the program or the Runtime Services) with an addressing 
attern and report the location and size of the free memory. Every 
ocation of free memory is read and the data checked. Then, one 

by one, each address Line is tested as follows: 


1. Determine a test address by taking the first address of free 
memory and complimenting the 


address bit to be tested. 
2. Read from the test address. 

3. If a non-existant memory error occurs, the test is complete. 
4. Write all ones to the first address of free memory then read 
from the test address. If data read is not all ones, then 

test is complete. 

5. Write zeros to the first address of free memory then read 
from “ cost address. If data read is not zeros, then test 
is complete. 


6. Report Unibus addressing error. 
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When all address bits have been tested, then block transfers to and 
from memory are tested with different data patterns. This data 

is transferred at the rate disk data is transferred to and from 
memory during normal UDA operation. 



















The next UDA selected for —— is then be tested in the same 
manner. When all UDAs have been tested, test #1 ends. 


5.2 TEST # 2 = DISK RESIDENT DIAGNOSTIC TEST 


The purpose of test #2 is to execute the diagnostics that run in each 
disk drive. These diagnostic programs . be resident in the disk 
drive or require downline loading from the ZUDDCO.PAK data file. 
(There currently are no disk drives that require downline loading and 
no such files exist in the ZUDDCO.PAK file. This program i Cootenee 
such that they can be easily added in a future release.) This UD 
diagnostic program only knows the procedure to execute the disk 

eh hea diagnostics and how to determine whether a test passed or 
ailed. 


One at a time, each UDA selected for testing is_initialized and a 
“diagnostic machine"’ program downline loaded. The “‘diagnostic 
machine’’ program asks what drives are to be tested, then issues 
several commands to the disk drive and check for the correct response 
from the drive. This should serve as a good indicator that the UDA 
and disk drive can communicate. 


A DIAGNOSE command is then issued to the drive to request the drive 

run all of its diagnostics. If the disk drive requests a downline load 

of a drive diagnostic, the diagnostic program is read from the XXDP+ 
load device, downline loaded into the disk drive and started. There is 

» Arete to the number of downline loads that can be requested by a 
rive. 


If the ‘Manual Interventior Mode’’ software question was answered ‘'N’’ 
(default) testing proceeds to the next drive. When all drives on the 
UDA have been tested, the next UDA selected for testing is tested in 
the same manner. When all UDA's have been tested, test #2 ends. 


If the ‘Manual Intervention Mode’’ softwar. question was answered ‘‘Y"', 
an interactive mode is entered to allow the operator to perform 
diagnostic activities on the disk drive as desired. The Service | 
Manual for the disk drive must be used to determine what diagnostic 
capabilities are available. 





ee ae a 


SEQ 0103 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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First, a brief description of available commands is printed as 
follows: 


TEST #2 MANUAL INTERVENTION ON UNIT xx UDA AT xxxxxx DRIVE xxx 
TO WRITE AND READ MEMORY: 

W DATA REGION OFFSET 

R REGION OFFSET 
TO RUN A DIAGNOSTIC: 


N 
TO EXIT QUESTIONING: 
DATA, REGION AND OFFSET ARE HEX VALUES. 






Commands may be typed after the question mark prompt. Each command 
is processed as entered and results displayed immediately. The exit 
command will allow the diagnostic to proceed. 


Read and write commands remember the region and offset values. 
Successive read and successive write commands automatically increment 
to the next offset if the _— and offset values are not typed. If a 
region is typed but not an offset, offset zero is used. 


Examples: 

he W FF FFFC 4 

2. Ww 02 

3. R FFFC 4 

4 . FFFC 0004/ FF 
7 FFFC 0005/ 02 

5. W 21 FFFC 

6. R 


FFFC 0000/ 21 


Command 1 writes one byte (FF) into region FFFC, offset 4. Command 2 
writes one byte (02) into the next byte - region FFFC, offset 0005. 

Commands 3 and 4 read the bytes back. Command 5 writes one byte (21) 
into the first byte of region FFFC. Command 6 reads back that byte. 


The diagnose command remembers the region from previous diagncse 
commands only, because the region containing the diagnostic is 
generally not the same region used to write parameters or read 
results. If the diagnostic returns any data, the data is printed 
immediately. 
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5.3 TEST # 3 = DISK FUNCTION TEST 


The purpose of test #3 is to functionally test the disk drive. On a 
drive that is well diagnosed by its disk resident diagnostics (exe- 
cuted by test #2) these functional tests will have Little value. On a 
drive that has no or minimal resident diagnostics, these functional 
tests will have more value. 


Test #3 starts by initializing each UDA selected for testing and then 
downline loading a ‘diagnostic machine’’ program into each UDA. Once 
all UDAs have been started, the PDP-11 program responds to requests 
a iy a When all the UDAs have indicated the end of testing, 
es ends. 


The “diagnostic machine’’ program performs the following functions on 
each drive: 


1. Issue a DRIVE CLEAR command. 

2. Issue RECALIBRATE command. 

3. Issue a CHANGE MODE command to enable diagnostic cylinder 
access, set the drive to 512 byte sector size, and write 
protect. 

4. Issue INITIATE SEEK command to last diagnostic cylinder. 


5. Read all factory formatted sector headers. If no headers on 
a track can be read, report the error, otherwise continue. 


6. Starting with cylinder 0, group 0 and incrementing through 
every cylinder on the disk, seek to a group, read a 
header on track 0 and then seek to the factory formatted 
Chaqnest ie cylinder. Read from the aiagnostic cylinder to 
verify disk positioned correctly. 


7. Attempt to write on the first diagnostic cylinder while write 
protected. 


8. Issue a CHANGE MODE command to enable formatting operations 
and disable write protect. 


9. Format all writable DBNs in 512 byte format. 


10. Write and read several data patterns to each writable DBN. 
Report an error if all DBNs on one track have an error. 


11. Send invalid SDI level 2 and level 1 commands and check the 
results. 


12. Go to the XBN area and read a copy of the FCT. Check to see 
if the drive has been properly formatted in 512 byte mode. 


13. Issue a DISCONNECT commar?. 
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5.4 TEST # 4 = DISK EXERCISER 


The rhs of test #4 is to exercise the disk drives in a manner 
similar to normal usage under standard eporetnys systems. Execution of 
this test should give an indication of the performance of the disk 
drive. This test may be run for a or short periods of time, 
depending on how the software questions are answered. 


These are two modes of operation for test #4: 


1. Default operation on the entire area selected (customer or 
diagnostic) with all parameters selected for random 
operation as shown by default answers below. 


2. Manual intervention mode where a number of questions are 
asked and operation is controlled by their answers. 


Which mode is entirely determined by the answer to the first software 
question asking, ‘Enter manual intervention mode for special oor 
nosis?" This question would normally have been answered ‘'N’’ (default) 
and testing will begin immediately. If answered ‘‘Y’’, the following 
series of questions will be asked for each unit selected for testing: 


THE FOLLOWING QUESTIONS REFER TO UNIT xx UDA AT xxxxxx DRIVE xxx 


This —— will identify to which drive the questions are 
being asked. The entire series of questions will be asked for 
each drive, there is no short way to answer Like in the 
hardware questions. 


NUMBER OF BAD BLOCKS (D) 0 ? 


An answer in the range of 1 to 16 will allow that many bad 
block numbers to be entered. The program will allow writes 
and reads to these blocks but no error messages will be 
printed for these tlocks. Errors encountered on these blocks 
will not appear in the statistics. Answer zero to bypass 
entering bad blocks. 


BAD BLOCK (A) ? 


This question will be asked the number of times requested by 
the previous answer. Any decimal number that can be con- 
verted into a 28-bit binary value will be accepted. No other 
error checking will be made at this time to determine if the 
block number actually exists on the disk. 


DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N ? 


Answer ‘NN’ to bypass all further questioning on this drive. 
Answer “‘Y’’ to be asked the following questions. 





SEQ 0106 | 
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READ ONLY (L) N ? 


Answer ‘'Y'’ to dictate read only and prevent test #4 from 
performing any writes to the disk. 


WRITE ONLY (L) N ? 






















SEQ 0107 


This question will only be asked if the previous question was 
answered ''N’’. Answer ‘Y'’ to dictate write only. 


CHECK ALL WRITES BY READING (L) N ? 


Answer ‘‘Y'’ to cause all writes to be checked by reading the 
data immediately after the write operation. 


RANDOMLY CHECK WRITES BY READING (L) Y ? 
This question will only be asked if the previous question was 
answered ''N'’. Answer ‘'Y’’ for the write check to be performed 


randomly. Answer ‘N'' if write checks are not desired. This 
question is asked no matter how previous questions were asked. 


DATA PATTERN = 0 FOR RANDOM SELECTION (D) 0 ? 


There are 16 data patterns available, selected as 1 to 16. 

Pattern number 0 will cause patterns 1 to 15 to be randomly 

selected for each write. If pattern number 16 is selected, 

od set of questions will be asked for a pattern to 
nput. 


ENABLE ECC DATA CORRECTION (L) Y ? 


A “'Y’* answer will enable the use of ECC to correct data 
errors. If the number of corrections is within the drive's 
threshold, an informational message will be printed 
ie the block number. These ECC corrections will also 
appear in the statistical report for the drive. 


An 'N’' answer will prevent the use of ECC. ALL ECC errors will 
couse * erter message to be printed and retries to be 
attempted. 


COMPARE ALL DATA READ (L) N ? 
Answer ‘'Y’’ to cause a data compare after every read. 
RANDOMLY COMPARE DATA READ (L) Y ? 
rescue Hat itl goky by vaed it te ecerios purse it 
° pare to be performed 


on random records. Answer "N’' if data compares are not 
desired. 























CZUDCCO UDA . 
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ENABLE RETRIES (L) Y 


A “'Y"’ answer will enable retries to be performed on disk 
errors. 


RANDOM ACCESS MODE (L) Y ? 


Answer ‘'Y’' to cause block numbers to be chosen randomly. 
Answer ‘'N’' to cause block numbers to be selected sequentially 
up and down the disk surface. 


DO YOU WISH TO: 
0 - TEST ENTIRE AREA SELECTED 


GROU 
4 ~ SPECIFY CYLINDERS TO TEST 
(D) 0? 


This question specifies the options available to Limit testing 
to a portion of the selected area (customer or diagnostic) of 
the disk. A zero answer is the default which specifies to use 
the entire area for the test. Other answers will cause 
additional questions to be asked. 


NUMBER OF BEGIN/END SETS (D) 1 ? 
BEGIN BLOCK (A) 0 ? 
END BLOCK (A) 0 ? 


These questions are asked if begin/end sets were selected to 
Limit the testing area (Answer 1). One to four sets may be 
specified. The BEGIN BLOCK and END BLOCK questions are asked 
as many times as needed. 


NUMBER OF TRACKS TO TEST (D) 1 ? 
TRACK (D) 0 ? 


NUMBER OF GROUPS TO TEST (D) 1 ? 
GROUP (D) 0 ? 


One of these sets of questions is asked if either tracks and 
cylinders or aes and cylinders was specified to limit the 
testing area (Answers 2 or 3). Up to seven tracks or groups 
may be specified on which testing will be Limited. 


DO YOU WISH TO LIMIT THE CYLINDERS TESTED (L) N ? 


This question is asked only after the tracks or groups have 
been specified above. If testing is to be further Limited to 
a set of cylinders, answer ‘'Y’’ and the following two ques- 
tions will be asked: 


SEQ 0108 
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STARTING CYLINDER (A) 0 ? 
ENDING CYLINDER (A) 0 ? 


These questions are asked if the question immediately above 

was answered ‘'Y’' or if cylinders were selected to limit the 

cost ine area (Answer 4). One set of cylinder numbers may be 
specified to Limit the testing area. 























After the above questions have been asked for all drives selected for 
testing, the following questions will be asked if data pattern 16 was 
selected for any drive: 


NUMBER OF WORDS IN "4TA PATTERN 16 (D) 1 ? 
DATA WORD (0) 0 ? 


Data pattern 16 can be input by these questions. A data 
pattern consists of a buffer of one to 16 words which is 
repeated ge ye the data portion of the disk block. Enter 
the contents of the data pattern buffer. The DATA WORD 
question will be repeated as needed. 


Test #4 will then initialize each UDA selected for testing and 
downline load a ‘‘diagnostic machine’’ program into each UDA. 

Becaus the ‘‘diagnostic machine’’ programs are too large to fit both 
copies in memory at the same time ( as done in Tests 1 ~ 3 ds 
the program checks which type of UDA-50s are being tested. If all 
are of the same type, that program is read. If both types are selected 
for testing, the program for the UDA-50 with the M7485 and M7486 
boards is read first, then the program for the UDA-50 with the M7161 
and M7162 boards. Error 00009 is printed declaring an illegal con- 
figuration if the XXDP+ load device is connected to one of the first 
type of UDA-50s being tested (M7485-6 boards). 

The ‘‘diagnostic machine’’ program asks what drives are to be 

tested and then for the parameters for each drive (the answers 

to the manual intervention questions or their defaults). Once 

all UDAs have been started, the PDP-11 program responds to 

requests from all UDAs. 


The disks are then be exercised according to the parameters. 
The exercise consists of selecting a disk sector, seeking to 
the proper cylinder, then reading or writing the sector. The 
parameters control how the disk sector is selected, whether 
the sector is written or read and whether a write is followed 
by a read (write check). 


roads. writes, seeks and errors on a per drive basis. The 
and watches for the transfer Limit to be exceeded. As long as 
the error log is not enabled, the exceeding of the transfer 
Limit will cause the end of test #4. 





SEQ 0109 
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Each time an error occurs, the ‘‘diagnostic machine’’ tells the 
PDP-11 program. A message is printed (or stored in the log 
buffer) and then the error Limit for the drive is checked. If 
the error Limit has been reached, the drive is dropped from 
testing. If no more drives remain to be tested, test #4 will 
end (unless the error log is enabled). 




















When the end of test #4 occurs, the accumulated statistics for 
each drive is printed. This statistical report can be printed } 
at oy Sue during test #4 by typing control-C then the PRINT 
command. 


The data patterns used by test #4 are indicated below. Each 
pattern is generated by writing the pattern number in each 

4-bit nibble of the first word, then repeating the data 
pattern (sequence of one to 16 words) throughout the rest of 

the data buffer. Pattern number 16 writes nibbles of zeros. 

When pattern number zero is used, the actual pattern number 

written (1 to 15) is placed in the nibbles. 


PATTERN 0 This pattern number is used to indicate any pattern 
number 1 to 15 chosen at random. 


PATTE°N 1 Words in pattern sequence - 1 


Sequence (Octal) 105613 
Sequence (Hex) 8888 


PATTERN 2 Words in pattern sequence - 1 


Sequence (Octal) 031463 
Sequence (Hex) 3333 


| 
| 
} 
PATTERN 3 Words in pattern sequence - 1 
Sequence (Octal) 030221 | 

Sequence (Hex) 3091 | 

PATTERN 4 Words in pattern sequence - 16 (Shifting ones) | 
Sequence (Octal) 000001, 000003, 000007, 000017, 000037, 

| 

| 


000077. 000177. 000377. 000777. 001777. 
003777. 007777. 017777. 037777. 077777, 


Sequence (Hex) 0001, 0003, 0007, OOOF, OO1F, OO3F, 
OO7F, OOFF, O1FF, OSFF, O7FF, OFFF, 
1FFF, SFFF, 7FFF, FREE 
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PATTERN 5 


PATTERN 6 


PATTERN 7 


PATTERN 8 


PATTERN 9 


PATTERN 10 


Words in 
Sequence 


Sequence 


Words in 
Sequence 


Sequence 


Words in 


Sequence 
Sequence 


Words in 
Sequence 


Sequence 


Words in 


Sequence 
Sequence 


Words in 
Sequence 


Sequence 


pattern sequence = 16 (Shifting 


(Octal) 


(Hex) 


pattern 
(Octal) 


(Hex) 


pattern 


(Octal) 
(Hex) 


pattern 
(Octal) 


(Hex) 


pattern 


(Octal) 
(Hex) 


pattern 
(Octal) 


(Hex) 


177776, 177774, 177770, 

144 00; 177600, 177400, 

4000, 170000, 160000, 
000000 


FFFE, FFFC, FFF8, FFFO, 
FF80, FFOO, FEOO, FCOO, 
£000, C000, 8000, 0000° 


sequence - 16 


000000, 000000, 000000, 
177777, 000000, 000000, 
900000, 177777, 000000, 


0000, 0000, 0000, F 
000, 0000. FFFF. . 
0000, FFFF, 0000, F 


zeros) 


177760, 177740, 
177000, 176000, 
140000, 100000, 


FFEO, FFCO, 
F800, F000, 


177777, Hf Aha 
177777, 177777. 
177777, 000000, 


FFFF, FFFF, 
0 F 


eo o 


sequence - (BINARY 1011011011011001) 


133331 
B6D9 


5, 5555, AAAA, 
tee AAAA, peer 
AAAA, 5555, 


sequence - 1 (BINARY 1101101101101100) 


155554 
DB6C 
sequence - 16 
026833 026455, 026455, 
151322, 026455, 026455, 
026455, 151322, 026455, 
151322. 
2020, p30. 2020, 0202, 


2D2D, D2d2, 
2D2D, D2d2. 2d2D, pepe 





SEQ 0111 


Resear 
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PATTERN 12 


PATTERN 13 


PATTERN 14 


PATTERN 15 


PATTERN 16 


Words in 


Sequence 
Sequence 


Words in 
Sequence 


Sequence 


Words in 
Sequence 


Sequence 


Words in 


Sequence 
Sequence 


Words in 
Sequence 


Sequence 
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pattern sequence = 1 (BINARY 0110110110110110) 


(Octal) 
(Hex) 


pattern 
(Octal) 


(Hex) 


pattern 
(Octal) 


(Hex) 


pattern 


(Octal) 
(Hex) 


pattern 
(Octal) 


(Hex) 


066666 
6DD6 


sequence - 16 (Ripple one) 


000001, 000002, 000004, 000010, 000020, 
000040, 000100, 900200, 000400, 001000, 
+t 414 004000, 010000, 020000, 040000, 


0001, 0002, 0004, 0008, 
0040, 0080, 0100, 0200, 
1000, 2000, 4000, 8000 


sequence - 16 (Ripple zero) 
177776, 177775, 177773, 177767, 177757, 


177737, 177677. 177577. 177377. 176777. 
esaa 173777, 167777, 157777, 137777, 


0010, 0020, 
0400, 0800, 


444 El FFFD, FFFB, FFF7, FFEF, FFDF, 
FFBF, FF7F, FEFF, DEF. FFF, F7FF, 
EFFF, DFFF, BFFF, 7FFF 


sequence - 3 


155555, 133333, 155555 
DB4D, B6DB, DBéD 


sequence - 16 


13333) - 133331, 133331, 155554, 155554, 
155554, 133331, 133331, 155554, 155554. 
133331. 155554, 133331, 155554, 133331, 
155554 

B6D9, B6D9, B6D9, DB6C, DB6C, DB6C, 


B6D9, B6D9, DB6C, DB6C. BOD9. DB6C. 
B6D9, DB6C, B6D9, DB6C 


This is the operator selectable pattern in manual 


intervention mode. 


Questions are asked when test #4 is 


started for the operator to input the number of words in 


the sequence and the contents of the words. 





SEQ 0112 | 


a a 
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Sample of terminal dialogue going through manual intervention 
questions: 


DR>STA/TEST:4 
CHANGE HW (L) ?N 
CHANGE SW (L) ? Y 
ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ? Y 
REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY 

ERROR LIMIT (D) 32 ? 

READ TRANSFER LIMIT IN chaoes ti) ° es _ NO LIMIT (D) 0? 
SUPPRESS PRINTING SOFT ERRORS ( 

DO INITIAL WRITE ON ST “ (L) ¥ 

ENABLE ERROR LOG (L) N 

THE FOLLOWING QUESTIONS REFER TO UNIT 0 UDA AT 172150 DRIVE 0 
NUMBER OF BAD BLOCKS (D) 0 ? 2 

BAD BLOCK (A) ? 234 

BAD BLOCK (A) ? 8900 

DO YOU WANT TO CHANGE TESTING PARAMETERS FOR THIS DRIVE (L) N? Y 
READ ONLY (L) N ? 

WRITE ONLY (L) N ? 

CHECK ALL WRITES BY READING (L) N? Y 

DATA PATTERN = 0 FOR RANDOM SELECTION (D) 0 ? 1 

ENABLE ECC DATA CORRECTION (L) Y ? 
COMPARE ALL DATA READ (L) N? Y 

ENABLE RETRIES (L) Y ? 

RANDOM ACCESS MODE (L) Y ? N 

DO YOU WISH TO: 

ENTIRE AREA seLecres 

FY BEGIN/END SETS TO TEST 

FY TRACKS AND CYLINDERS TO TE 
: 0 TE 


Y GROUPS AND CYLINDERS T 
Y CYLINDERS TO TEST 


ST 
ST 


NUMBER OF BEGIN/END SETS (D) 1 ? 
BEGIN BLOCK (A) 0 ? 





SEQ 0113 | 











kK 
CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 114 
USER DOCUMENTATION 


END BLOCK (A) 0 ? 200 
NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ? 
DATA WORD (0) 0 ? 


SEQ 0114 © 








PROGRAM HEADER 


















000000 
114566 
115032 
064756 
064774 
115616 
000000 
000000 
000001 
000000 
064744 
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-SBTTL PROGRAM HEADER 
BGNMOD 


ltt 
; THE PROGRAM HEADER IS THE INTERFACE BETWEEN 
: THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 


POINTER BGNRPT, BGNSW, BGNSFT, ERRTBL, BGNSETUP 
sFIELD SERVICE 


HEADER (CZUDC,C,0,0,1,PRI07 





LSNAME: : 


LSREV:: 

LSDEPO: : 
LSUNIT:: 
LSTIML:: 
LSHPCP: : 
LSSPCP:: 
LSHPTP: : 
LSSPTP:: 
LSLADP: : 
LSSTA:: 


L$CO:: 


LSDTYP:: 
LSAPT:: 

LSDTP:: 

LSPRIO:: 
LSENVI:: 
LSEXP1:: 
LSMREV:: 


SEQ 0115 


ASCII /C/ 
eASCII /2/ 

PASCII /U/ 

“ASCII /D/ 

“ASCII /C/ 

“BYTE 0 

“BYTE 0 

-BYTE 0 

eASCIL /C/ 

ASCII /0/ 

-WORD TSPTHV 
-WORD 0 

-WORD — LSHARD 
-WORD LSSOFT 
-WORD LSHW 

-WORD L$SW 

-WORD LSLAST 
-WORD 0 

-WORD 0 

WORD 1 

WORD 0 

-WORD LSDISPATCH 
-WORD PRIO7 
-WORD 0 

WORD 0 

-BYTE CSREVISION 
-BYTE CSEDIT 
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PROGRAM HEAD 


002052 
002052 





000000 
000000 


000000 
065304 
110006 
000000 
000000 
000000 
000000 
000000 
065330 
104035 
065002 
111036 
112522 
112520 
111030 
000000 
000000 
000000 


LSEF:: 


LSSPC:: 


LSDEVP:: 


LSREPP:: 
LSEXP4:: 
LSEXP5:: 


LSAUT:: 
LSDUT:: 
LSLUN:: 


LSDESP:: 
LSLOAD:: 


LSETP:: 
LSICP:: 
LSCCP:: 
LSACP:: 
LSPRT:: 


LSTEST:: 


LSDLY:: 


LSHIME:: 


LSDVTYP 
LSRPT 


oooeso ©& 


LSDESC 
ESLOAD 
LSERRTBL 
LSINIT 
LSCLEAN 
LSAUTO 
LSPROT 

0 

0 

0 


SEQ 0116 | 


} 
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| SUSEFUL INSTRUCTION DEFINITIONS 

3 .MACRO AND ARG ADR ZLOGICAL AND INSTRUCTION 

5 BIC #*C<ARG>,ADR 
6 .NLIST 

f .ENDM 

s. .MACRO OR ARG.ADR ZLOGICAL OR INSTRUCTION 

11 j BIS #ARG,ADR 
12 .NLIST 

13 .ENDM 

15 .MACRO PUSH ARG :PUSH INSTRUCTION 

16 .IRP X,<ARG> 

17 “LIST 

18 MOV X,=(SP) 
19 .NLIST 

20 TENDM 
21 .ENDM 
23 .MACRO POP ARG :POP INSTRUCTION 

24 .IRP X,<ARG> 

25 LIST 
26 MOV (SP)+,x 
27 .NLIST 
28 END 

29 .ENDM 

MACRO -BR ADR yA BRANCH TO THE NEXT LOCATION 
rae Oe « 


~ADR 
-ERROR ; ILLEGAL .BR TO ADR 


ASSUME FIRST CONDITION SECOND 
.IF CONDITION <F IRST>-<SECOND> 
“enpge PROP :BAD ASSUME OF <FIRST> CONDITION <SECOND> 





CZUDCCO i . DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 119° 





PROGRAM HEA 
062620 STOSIZ = 26000. sSTORAGE SIZE 
; THIS LOCATION MUST BE AT THIS POSITION. SEPERATE CODE, STORED IN 
3 THE PAK FILE, WAS ASSEMBLED WITH THIS ADDRESS 


ASSUME . EQ 2122 
STORAG: .BLKB STOSIZ 
064742 ASSUME . LT 100000 


OOONOUSWwN— 
ss 
So 
nm ~ 
as bt 
~m M~ 
Nm %— 


— 


SEQ 0118 





10 
tie DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 18 
-SBTTL DISPATCH TABLE 


" THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF sane TEST. 
: IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST 


9 064742 DISPATCH 4 
064742 000004 . WORD 
oer ee LSDISPATCH:: 
064744 112544 WORD 
064746 113720 . WORD 
064750 114016 «WORD 
064752 114054 . WORD 


SEQ 0119 


Somnourwr— 


AN 


— -2 4 J HY) 
ONOUSWN 





P=TABLE 


000006 


172150 
000154 
000005 
000077 
000000 
000000 


D1 
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-SBTTL DEFAULT HARDWARE P-TABLE 


p++ 
: THE DEFAULT HARDWARE P=TABLE CONTAINS DEFAULT VALUES OF 
: THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE 
; IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES, 
zo AND IS USED AS A ‘’TEMPLATE"’ FOR BUILDING THE P=TABLES. 


BGNHW DFPTBL 


LSHW:: 
DFPTBL:: 
-WORD 172150 ; UNIBUS ADDRESS 
-WORD 154 ; VECTOR ADDRESS 
«WORD 5. : LEVEL 
-WORD 63. ; UNIBUS BURST RATE 
eWORD 0. ; LOGICAL DRIVE NUMBER 
Pe aed 0. 3; CUSTOMER DATA AREA 


L10000: 


i 10000-L $Hw/2 
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SOFTWARE P=-TABLE 
-SBTTL SOFTWARE P-TABLE 
4 ¥ THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 
5 : PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE 
6 : SET UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR 
‘ ; AT RUN TIME. 
9 Py 
10 064772 BGNSW SFPTBL 
064772 000003 «WORD 110001-L$SwW/2 
064774 L$SW:: 
1 064774 SFPTBL:: 
12 7 OFFSET 
13 064774 000040 -WORD 32. : 0. ERROR LIMIT 
14 064776 000000 WORD 0. 3 2. DATA TRANSFER LIMIT (MEGABITS) 
15 065000 040400 WORD %*B80100000100000000 : 4. SINGLE BIT QUESTIONS 
19 065002 ENDSW 
20 065002 L10001: 
21 065002 ENDMOD 


SEQ 0121 | 
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SEQ 0122 


1 .SBTTL GLOBAL EQUATES SECTION 
$ 065002 BGNMOD 
5 p++ 
4 : THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT 
c + ARE USED IN MORE THAN ONE TEST. 
9 e 
10 065002 EQUALS 
: BIT DIFINITIONS 
100000 BIT15== 100000 
040000 BIT14== 40000 
20000 BIT13== 20000 
010000 BIT12== 10000 
000 BIT11== 4000 
002000 BIT10== 2000 
001000 BIT09== 1000 
000400 BITO8== 400 
000200 BITO7== 200 
000100 BIT06== 100 
000040 BITOS== 40 
000020 BIT04== 20 
000010 BITO3== 10 
BITO2== 4 
000002 BITO1== 2 
000001 BITO0== 1 
001000 BIT9== BITO9 
0004 BIT8== BITO8 
000200 BIT7== BITO7 
000100 BIT6== BIT06 
000040 BITS== BITOS 
000020 BIT4== BITO4 
10 BIT3== BITO3 
000 BIT2== BITO2 
000002 BITi== BITO1 
BITO== B1T00 
: EVENT FLAG DEFINITIONS 
:  EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM COMMUNICATION 
000040 EF .START== 32, : START COMMAND WAS ISSUED 
000037 EF.RESTART== 31. : RESTART COMMAND WAS ISSUED 
000036 EF.CONTINUE== 30. + CONTINUE COMMAND WAS ISSUED 
000035 EF .NEW== 29. + A NEW PASS HAS BEEN STARTED 
000034 EF .PWR== 28. + A POWER-FAIL/POWER-UP OCCURRED 
; PRIORITY LEVEL DEFINITIONS 
0034 PRIO7== 340 
00300 PR106== 300 
000240 PRI05== 240 
2 PR104== 200 








wa ey 
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GLOBAL EQUATES SECTION 
eo | 
000140 PRIO3== 140 xf 
000100 PRIO2== 100 
000040 PRIO1== 40 
000000 PR1I00== 0 


SOPERATOR FLAG BITS | 


00004 EVL== 4 
000010 LOT== 10 
000020 ADR== 20 
1DU== 40 
1 ISR== 100 
000200 UAM== 200 
BOE== 400 
001000 PNT== 1000 
2000 PRI== 2000 
IXE== 4000 
010000 IBE== 10000 
020000 IER== 20000 
040000 LOE== 40000 | 
i 100000 HOE== 100000 | 
12 000015 CR= 15 ZVALUE TO PASS TO PRINT MACRO TO END LINE | 














MEW OONAUSWN $0 OONOU SW 


MORIN 2 to 


26 
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MACRO DEFINITIONS FOR GLOBAL EQUATES 
THESE MACROS ARE USED TO DEFINE INDEXES INTO A TABLE 
SCALLING SEQUENCE MUST BE 


: ABLE 

; ITEM NAME BYTES 
; ITEM NAME BYTES 
: Ay NAME BYTES 


beng DEFINES THAT A TABLE IS R41 TO BE DEFINED AND -s TERMINATES THE DEFINITION. 
NUMBER OF ITEM LINES CAN APPEAR. NAME IS THE NAME OF THE SYMBOL BEING EQUATED TO 
THE INDEX. THE INDEX ALWAYS STARTS AT ens BYTES SPECIFIES THE SIZE OF THE VALUE TO BE 
;STORED AT THAT INDEX IN BYTES. THE SIZE A te TO THE END STATEMENT IS OPTIONAL, IT 
BE EQUATED TO THE SIZE OF THE TABLE IN evies. | HE SYMBOL TINDEX IS USED TO KEEP TRACK 
OF THE INDEX VALUE AND WILL BE EQUAL TO THE SIZE OF THE TABLE AFTER THE END STATEMENT. 


-MACRO TABLE 
TINDEX=0 

-ENDM 

«MACRO ITEM aps BYTES 
NAME=TIND 
TINDEX=TINDEX+BYTES 


«MACRO END SIZE 
IF IZE 
SIZE=TINDEX 


- ENDM 





SEQ 0124 









GLOBAL EQUATES SECTION 


1 
2 
3 
4 
5 000 
6 010000 
? 020000 
8 040000 
9 100000 
10 
11 
12 
13 003777 
14 
15 
16 
17 002000 
18 001000 
19 
20 
21 
22 
23 
24 000177 
25 0002 
26 003400 
27 034000 
28 040000 
44 100000 
31 000400 
32 004000 
33 
34 
35 
36 000007 
$s 000070 
39 000200 
40 003400 
41 
42 
43 
44 000001 


oo 
wi 
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sUDA BIT DEFINITIONS 
sUDASA REGISTER UNIVERSAL READ BITS 


SA.S1= 004000 
s = 010000 


A. 

SA.S3= 020000 
SA.S4= 040000 
SA.ERR= 100000 


sUDASA REGISTER ERROR STATUS BITS 


SA.ERC= 003777 


sUDASA REGISTER STEP ONE READ BITS 


SA.NV= 002000 


$ 000377 


zsUDASA REGISTER STEP ONE WRITE BITS 


SA.VEC= 000177 


A 0 
SA.WRP= 040000 
SA.STP= 100000 


SA.MS1= 000400 
SA.CM1= 004000 


sUDASA REGISTER STEP TWO READ BITS 


SA.MSE= 000007 
SA.CME= 000070 
; 000100 


SA.STE= 000200 
SA.CTP= 003400 


sUDASA REGISTER STEP TWO WRITE BITS 


SA.PRG= 000001 
8 177776 





sSTEP 1 STATUS BI 
sSTEP 2 STATUS BI 
;STEP STATUS BI 


s 
TERROR INDICATOR 
sERROR CODE 


alt Anant INTERRUPT VECTOR 
$22 BIT ADDRESS BU 

‘ENHANCED DIAGNOSTICS 

ALL BITS RESERVED 


INTERRUPT VECTOR (DIVIDED BY 4) 
s INTERRUPT ENABLE DU nae INITIALIZATION 
3MESSAGE ois LENGTH 
RING LENGTH 
WRAP 


;STEP = MUST ALWAYS BE WRITTEN A ONE 


3LSB OF MESSAGE RING LENGTH 
3LSP OF COMMAND RING LENGTH 


sMESSAGE RING LENGTH ECHO 
:COMMAND RING LENGTH ECHO 
RESERVED 


STEP ECHO 
CONTROLLER TYPE 


sENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT 
sLOW ORDER MESSAGE RING BYTE ADDRESS 


SEQ 0125 


WN SO DONOUESWN 0 OONOUSwh— 


RONINIDR tt to 
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000177 
000200 
000400 


100000 
000017 
000360 


000001 
000002 
000374 


;UDASA REGISTER STEP THREE READ BITS 
SA.VCE= 000177 

SA.INE= 000200 

SA.NVE= 00040 
F 00300 
;UDASA REGISTER STEP THREE WRITE BITS 
: 077777 

SA.TST= 100000 

;UDASA REGISTER STEP FOUR READ BITS 
SA.MCV= 000017 

SA.CNT= 000360 

3 003400 

sUDASA REGISTER STEP FOUR WRITE BITS 


SA.LFC= 000002 
SA.BST= 000374 


s INTERRUPT VECTOR ECHO 

: INTERRUPT ENABLE ECHO 
VECTOR NOT PROGRAMMABLE 
3RESERVED 


HIGH ORDER MESSAGE RING BYTE ADDRESS 
PURGE POLE TEST ENABLE 


sUDA MICROCODE VERSION 
sCONTROLLER TYPE 
sRESERVED 


:GO BIT TO START UDA FIRMWARE 
sLAST FAILURE CODE REQUEST 
BURST LEVEL 










WN — SO OODNOUSWN 0 OONOU Sw 


PRI IDID ID at ed et td a ot es ot ot 


24 


K 
CZUDCCO UDA _& DISK _DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 125 
GLOBAL EQUATES SECTION 


100000 
040000 


10 


:COMMAND/MESSAGE DESCRIPTOR BIT DEFINITIONS 


RG.OWN= 100000 sSET WHEN UDA OWNS RING 
RG.FLG= 040000 sFLAG BIT 


sOFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING 
sAND TWO PACKET AND BUFFER AREAS. 


HC.ISZ= 4. sSIZE OF INTERRUPT INDICATOR WORDS 
HC.RSZ= 4. SIZE OF RING IN BYTES 
-ESZ= 4. SIZE OF ENVELOPE WORDS BEFORE PACKET 
-PSZ= 48. SIZE OF COMMAND AND MESSAGE PACKETS 
HC.BSZ= 70. sSIZE OF BUFFER 
HC.INT= 0. z INTERRUPT INDICATOR WORDS START 
HC.MSG= HC. INT+HC.1SZ sMESSAGE RING ST 
HC.MCT= HC.MSG+2. sMESSAGE RING CONTROL WORD 
HC.CMD= HC.MSG+HC.RSZ COMMAND RING START 
HC.CCT= HC.CMD+2. COMMAND RING CONTROL WORDS 
HC.MEV= HC.CMD+HC.RSZ MESSAGE ENVELOPE START 
HC.MPK= HC.MEV+HC.ESZ MESSAGE PACKET START 
-CEV= HC.MPK+HC.PSZ : COMMAN E START 
-CPK= HC.CEV+HC.ESZ COMMAND PACKET STAR 
HC.BF1= HC.CPK+HC.PSZ zFIRST BUFFER 
HC.BF2= HC.BF1+HC.BSZ ;SECOND BUFFER 


HC.SIZ= HC.BF2+HC.BSZ 
VIRTUAL CIRCUIT IDENTIFIERS 


s TOTAL SIZE OF HOST COMM AREA 


MSCP= 0 :MSCP thon Y 

LOG= 1 ;LOG CIRCUIT 

DIAG= -1 DIAGNOSTIC CIRCUIT 

DUP= 1000 DIAGNOSTIC AND UTILITIES PROTOCOL 





SEQ 0127 





GLOBAL EQUATES SECTION 





HC .BF2 


1 ; 

2 3 HC.INT 
3 3 

4 3 

5 $ HC.MSG 
§ : HC.MCT 
8 ; HC.CMD 
3 : HC.CCT 
10 } 

11 : HC.MEV 
12 é HC .MPK 
13 ; 

14 $ 

15 $ 

16 3 

17 : 

18 : HC.CEV 
19 ; HC.CPK 
20 3 
21 3 
22 3 
23 § 
24 ; 

25 : HC .BF1 
26 3 
27 é 
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$e ere emme ren ewan ne eowreaee eo a teens CeO oe aaa wa ae 

: INTERRUPT INDICATORS 

+ See nema Dee Ee (Fe SE OY SD eS D&D on Gs Se Ge OS we on aD Senet er anwar eeeses 

: "MESSAGE RING 

a Seeccnes Pweewmerme2enreoeoe Rae ae Saas 

: COMMAND RING 

+ SOSM Beemer ete eron To ewaeseacoseaoe Seton ese aoe 

: MESSAGE ENVELOPE 

i 

i 

i 

Prem eeceeoeeeoeeeeeeoeoeeeeeeeeooseoocecocescecoca 

4 COMMAND ENVELOPE 

i 

i 

i 

Feweeeeoeeeeoeeeeeoeoeeoeeoeeeoecooceceesocesececan 
BUFFER # 1 (RESPONSE TO DM PROGRAM) 


Pemmmwmewewwwwewoowwewe ewww wwweeeooeccecn conn ccne 


4 BYTES 


4 BYTES 


4 BYTES 


52 BYTES 


52 BYTES 


70 BYTES 


70 BYTES 


| a6. aa 8), Se a ee: os 
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SO ODNOAUESWN $6 OONOUSWN $0 OONOUSWh— 


WWININININNNNNNDN 3 3 3 3 SO 





000001 


000103 
000001 


COMMAND PACKET OPCODES 


OP.ABO= 1 sABORT COMMAND 
OP.ACC= 20 ZACCESS C 
-AVL= 10 sAVAILABLE COMMAND 
-CCD= 21 ;COMPARE CONTROLLER DATA COMMAND 
-CMP= 40 ;COMPARE HOST DATA COMMAND 
OP.ERS= 22 ERASE COMMAND 
OP.FLU= 23 FLUSH COMMAND 
-GCS= 2 IGET COMMAND STATUS COMMAND 
-GUS= 3 7GET UNIT STATUS COMMAND 
-ONL= 11 ONLINE COMMAND 
-RD= 41 READ C 
OP.RPL= 24 sREPLACE COMMAND 
OP.SCC= 4 SET CONTROLLER CHARACTERISTICS COMMAND 
OP.SUC= 12 +SET UNIT CHARACTERISTICS COMMAND 
WR= 42 WRITE COMMAND 
OP.MRD= 30 ‘MAINTENANCE READ COMMAND 
OP.MWR= 31 MAINTENANCE | > Na COMMAND 
OP.END= 200 END PACKET FLAG 
OP.SEX= 7 sSER IOUS EXCEPTION END PACKET 
-AVA= 100 sAVAILABLE ATTENTION MESSAGE 
-DUP= 101 ;DUPLICATE UNIT NUMBER ATTENTION MESSAGE 
OP.SHC= 102 SHADOW COPY COMPLETE ATTENION MESSAGE 
OP.RLC= 103 ;RESET COMMAND LIMIT ATTENTION MESSAGE 
OP.GSS= DUP GET DUST STATUS 


:DUP EXECUTE eg — 
SDUP EXECUTE LOCAL PROGRAM 

;DUP SEND DUST DATA. 

DUP RECEIVE DUST DATA 


NOTE: END PACKET OPCODES (ALSO cmt? ENDCODES) ARE FORMED BY ADDING THE END 
SS OMTAL FLAG TO THE COMMAND OPCODE. FOE EXAMPLE, A READ COMMAND'S END vt Be 


v 
ese 
mm 
-un 
vv 
“uu 
MSwn— 


cow oro BITS 3 THROUGH 5 INDICATE THE COMMAND CLASS, WHICH IS ENCODED 
: 000 IMMEDIATE COMMANDS 

: 001 SEQUENTIAL COMMANDS 

: 010 NON-SEQUENTIAL COMMANDS THAT DO NOT INCLUDE A BUFFER DESCRIPTOR 

: 100 NON-SEQUENTIAL COMMANDS THAT DO INCLUDE A BUFFER DESCRIPTOR 


SEQ 0129 | 
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! ;COMMAND MODIFIERS 

3 ; = 020000 CLEAR SERIOUS EXCEPTION | 

4 040000 MD.CMP= 040000 ; COMPARE 

5 100000 MD.EXP= 100000 EXPRESS REQUEST 

6 010000 MD.ERR= 010000 FORCE ERROR | 

? 004000 MD.SCH= 004000 ;SUPPRESS CACHING (HIGH SPEED) | 

8 002000 MD.SCL= 002000 ;SUPPRESS CACHING (LOW SPEED) 

9 000100 MD.SEC= 000100 SUPPRESS ERROR CORRECTION 
10 000400 MD.SER= 000400 ;SUPPRESS ERROR RECOVERY | 
11 000200 MD.SSH= 000200 ; SUPPRESS SHADOWING | 
12 000100 MD.WBN= 000100 ;WRITE=BACK (NON- VOLATILE) 

13 000400 MD.WBV= 000400 ;WRITE BACK (VOLATILE) | 
14 000020 MD.SEQ= 000020 3WRITE SHADOW SET ONE UNIT AT A TIME 

15 000001 MD.SPD= 000001 ; SPIN-DOWN 

16 000001 MD.FEU= 000001 ZFLUSH ENTIRE UNIT 

17 000002 MD.VOL= 000002 ;VOLATILE ONLY 

18 000001 MD.NXU= 000001 :NEXT UNIT 

19 000001 -RIP= 000001 ALLOW SELF DESTRUCTION | 
20 000002 MD.IMF= 000002 IGNORE MEDIA FORMAT ERROR 

21 000004 MD.SWP= 000004 3SET WRITE PROTECT | 
22 000010 MD.CWB= 000010 ;CLEAR WRITE~BACK DATA LOST 

33 000001 MD.PRI= 000001 PRIMARY REPLACEMENT BLOCK | 
$2 sEND PACKET FLAGS 
27 000200 EF.BBR= 000200 :BAD BLOCK REPORTED | 
28 000100 EF .BBU= 000100 :BAD BLOCK UNREPORTED 

29 000040 EF.LOG= 000040 ERROR LOG GENERATED 

30 000020 EF.SEX= 000020 ;SERIOUS EXCEPTION 

32 ;CONTROLLER FLAGS 

34 000200 CF.ATN= 000200 sENABLE ATTENTION MESSAGES | 
35 000700 CF.MSC= 000100 ENABLE MISCELLANEOUS ERROR LOG MESSAGES | 
36 00004 CF.OTH= 000040 ENABLE OTHER HOST'S ERROR LOG MESSAGES | 
37 000020 CF.THS= 000020 ENABLE THIS HOST'S ERROR LOG MESSAGES 


. ; SHADOWIN 
39 000001 CF.576= 000001 3576 BYTE SECTORS 
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sUNIT FLAGS 







1 
§ 000001 UF .CMR= 000001 : COMPARE READS 
4 000002 UF .CMW= 000002 [COMPARE WRITES 
5 100000 UF .RPL= 100000 SHOST INITIATED BAD BLOCK REPLACEMENT 
6 040000 UF .INA= 040000 S INACTIVE SHADOW SET UNIT 
7 004000 UF .SCH= 004000 SSUPPRESS CACHING (HIGH SPEED) 
8 002000 UF .SCL= 002000 ‘SUPPRESS CACHING (LOW SPEED) 
9 000100 UF .WBN= 000100 SWRITE=BACK (NON-VOLATILE) 
10 020000 UF .WPH= 020000 ‘WRITE PROTECT (HARDWARE) 
11 001000 UF .WPS= 001000 [WRITE PROTECT (SOFTWARE OR VOLUME) 
12 000004 UF .576= 900004 :576 BYTE SECTORS 
4 :COMMAND PACKET OFFSETS 
16 : GENERIC COMMAND PACKET OFFSETS: 
17 00 P.CRF= 0. :COMMAND REFERENCE NUMBER 
18 000004 P.UNIT= 4. [UNIT NUMBER 
19 000010 P.OPCD= 8. :OPCODE 
20 12 P.MOD= 10. ;MODIF IERS 
21 000014 P.BCNT= 12. YTE COUNT 
22 000020 P.BUFF= 16. {BUFFER DESCRIPTOR 
23 20 P.UADR= 16. ‘UNIBUS ADDRESS OF BUFFER DESCRIPTOR 
34 000034 P.LBN= 28. [LOGICAL BLOCK NUMBER 
26 : ABORT AND GET COMMAND STATUS COMMAND PACKET OFFSETS: 
37 000014 P.OTRF= 12. ZOUTSTANDING REFERENCE NUMBER 
29 ; ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS: 
30 000016 P.UNFL= 14. FLAGS 
31 000020 P.HSTI= 16. Most IDENTIFIER / RESERVED 
32 000034 P.ELGF= 28. TERROR LOG FLAGS 
33 000040 P.SHUN= 32. : SHADOW UNIT 
34 000042 P.CPSP= 34. :COPY SPEED 
35 : REPLACE COMMAND PACKET of SETS: 
36 000014 P.RBN= 12. ;REPLACEMENT BLOCK NUMBER 
aR SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS: 
39 000014 P.VRSN= 12. cM 
40 000016 P.CNTF= 14. CONTROLLER FLAGS 
41 20 P.HTMO= 16. HOST TIMEOUT 
42 000022 P.USEF= 18. tUSE FRACTI 
45 P.TIME= 20. S QUAD-WORD TAME AND DATE 
45 : MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS: 
46 000034 P.RGID= 28. :REGI 
7 000040 P.RGOF= 32. SREGION OFFSET 
49 ; EXECUTE SUPPLIED PROGRAM COMMAND PACKET OFFSETS: 


50 000024 DMD ;DMDT TERMINAL ADDRESS (MAINT WRITE ONLY) 
7BUFFER DESCRIPTOR FOR OPERLAYS 
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sEND PACKET OFFSETS 
4 000000 P.cRF= 0. 
5 04 P.UNIT= 4. 
6 000010 P.OPCD= 8. 
7? 000011 P.FLGS= 9. 
a 0012 P.STS= 10. 
9 000014 P.BCNT= 12. 
10 P.FBBK= 28. 
12 
13 000014 P.OTRF= 12. 
16 000020 P.CMST= 16. 
16 : 
17 14 P.MLUN= 12. 
18 000016 P.UNFL= 14. 
19 000020 P.HSTI= 16. 
20 000024 P.UNTI= 20. 
21 000034 P.MEDI= 28. 
22 000040 P.SHUN= 32. 
23 000042 P.SHST= 34. 
24 000044 P.TRCK= 36. 
25 000046 P.GRP= 38, 
26 000050 P.CYL= 40. 
27 000054 P.RCTS= 44. 
38 00005 P.RBNS= 46. 
9 00005 P.RCTC= 47, 
30 
31 : 
32 4 
33 000014 P.MLUN= 12. 
34 000016 P.UNFL= 14, 
35 000020 P.HSTI= 16. 
36 000024 P.UNTI= 20. 
37 000034 P.MEDI= 28. 
38 000040 P.SHUN= 32. 
39 000042 P.SHST= 34, 
40 000044 P.UNCL= 36. 
41 000050 P.UNSZ= 40. 
$$ 000054 P.VSER= 44, 
44 : 
45 000014 P.VRSN= 12. 
46 000016 P.CNTF= 14. 
47 000020 P.CTMO= 16. 
48 000022 P.CNCL= 18. 
9 000024 P.CNTI= 20. 
51 
52 000014 P.DEXT= 12. 
53 000017 P.DFLG= 15, 
54 000020 P.DPRG= 16. 
55 000024 P.DTMO= 20. 





3UN 
sMEDIA 
3; SHADOW 


ite ae | STATUS 


GENERIC END PACKET OFFSETS: 


COMMAND REFERENCE NUMBER 
;UNIT NUMB 


sOPCODE (ALSO CALLED ENDCODE) 
sEND PACKET FLAGS 

sSTATUS 
sBYTE COUNT 
zFIRST BAD BLOCK 


GET COMMAND STATUS END PACKET OFFSETS: 


OUTSTANDING REFERENCE NUMBER 
COMMAND STATUS 


GET UNIT STATUS END PACKET OFFSETS: 


sMULTI-UNIT CODE 
T FLAGS 


HOST IDENTIFIER 
sUNIT IDENTIFIER 
MEDIA TYPE IDENTIFIER 
SHADGW UNIT 
SHADOW STATUS 
sTRACK SIZE 
sGROUP SIZE 
CYLINDER SIZE 
zRCT TABLE SIZE 
eR / TRACK 
sRCT COPIES 


ONLINE AND SET UNIT CHARACTERISTICS END PACKET AND AVAILABLE 
ATTENTION MESSAGE OFFSETS: 


MULTI-UNIT CODE 
sUNIT FLAGS 
HOST IDENTIFIER 


T IDENTIFIER 
vee eee er cen 


VOLUME SERIAL NUMBER 
SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS: 
sMSCP_VERSION 


CONTROLLER FLAGS 


CONTROLLER TIME 


OUT 
CONTROLLER COMMAND LIMIT 


SCONTROLLER ID 


GET DUST STATUS END PACKET OFFSETS: 
Ht + ans FOR DOWNLINE LOADABLE PROGRAM 


sFLA 
sPROGRESS INDICATOR FOR REMOTE PROGRAM 
; TIMEOUT 


a 
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NOR) 2 a ot 2 os os os 
MO OONOULSWN 0 VONOUSWwh— 


000037 
0000 


sSTATUS AND EVENT CODE DEFINITIONS 


ST.MSK= 37 
ST. 40 
ST.SUC= 0 
ST.CMD= 1 
ST.ABO= § 
ST.OFL= 
ST.AVL= 4 
ST.MFE= 5 
ST.WPR= 6 
ST.CMP= 7 
ST.DAT= 10 
ST.HST= 11 
T.CNT= 12 
ST.DRV= 13 
ST.DIA= 37 
DUP MESSAGE TYPES 
DU.QUE = 10000 
-DFL = 20000 
DU.INF = 30000 
DU.TER = 40000 
DU.FTL = 50000 
DU.SPC = 60000 


sSTATUS / EVENT CODE MASK 
Rights MULTIPLIER 


7s 

INVALID COMMAND 
COMMAND ABORTED 
3 UNI TOF FLINE 
UNI T@AV AILABL 


E 
MEDIA FORMAT ERROR 
3WRITE PROTECTED 
; COMPA 


ER 
SHOST BUFFER ACCESS ERROR 
: CONTROLLER ERROR 
;MESSAGE FROM AN INTERNAL DIAGNOSTIC 


QUESTION 
{DEFAULT — 
: INFORMATI 
{TERMINATOR 


FATAL ERROR 
; SPECIAL 


SEQ 0133 


SEQ 0134 | 
| 
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sCONTROLLER TABLE DEFINITIONS 


ONE TABLE WILL BE SET UP BY INITIALIZE SECTION FOR EACH UDA SELECTED 
zFOR TESTING. TABLES ARE CONTIGUOUS. THE END OF THE TABLES IS 
MARKED BY A WORD OF ZEROS. 


;THE FIRST TABLE IS POINTED TO BY THE CONTENTS OF CTABS. 
;THE NUMBER OF TABLES IS CONTAINED IN CTRLRS. 


1 
2 
3 
4 
5 
6 
7 
9 
19 065002 TABLE zSTART A TABLE DEFINITION 
12 065002 ITEM C.UADR 2 sUNIBUS ADDRESS OF UDAIP REGISTER 
13 065002 ITEM C.UNIT 2 
14 000077 CT.UNT= 000077 ; LOGICAL UNIT NUMBER (FIRST) 
15 100000 CT.AVL= BIT15 3 SET WHEN NOT AVAILABLE FOR TESTING 
16 065002 ITEM C.VEC 
17 000777 CT.VEC= 000777 ; acre ADDRESS 
18 007000 CT.BRL= 007000 : BR 
19 065002 ITEM C.BST 2 : BURST LEV VEL 
20 065002 ITEM C.JSR 2 zs INTERRUPT SERVICE ROUTINE FOR CONTROLLER 
21 065002 ITEM C.JAD 2 3. THESE TWO WORDS LOADED WITH CUSR RO,UDASRVI 
22 065002 ITEM C.FLG 2 3FLAGS 
23 000002 CT.RN= B1T1 30M PROGRAM RUNNING 
24 000004 CT.CMD= BIT2 [COMMAND ISSUED, WAITING FOR RESPONSE 
25 000010 CT.MSG= BITS ;MESSAGE RESPONSE RECEIVED 
26 WHENEVER THIS BIT IS SET, CT.CMD IS CLEARED 
27 000020 CT.REQ= BIT4 TBUFFER HAS BEEN GIVEN TO UDA FOR REQUEST 
28 SET WHENEVER READ STUD DATA COMMAND 
29 GIVEN TO UDA 
30 000040 CT.USO= BITS CONTROLLER IS UDASS IF SET/UDAS2 IF CLEARED 
34 065002 ITEM C.RING 2 RING BUFFER ADDRESS 
35 065002 ITEM C.DRO 2 POINTER TO DRIVE TABLES 
36 065002 ITEM C.DR1 2 : IF ZERO, NO DRIVE TABLE EXISTS 
37 065002 ITEM C.DR2 2 
38 065002 ITEM C.DR3 2 
39 065002 ITEM C.DR4 2 
40 065002 ITEM C.DR5 2 
41 065002 ITEM C.DR6 2 
42 065002 ITEM C.DR? 2 
43 065002 ITEM C.TO r4 = TIMEOUT COUNTER 
44 065002 ITEM C.TOH 2 (TWO WORDS 
r 065002 ITEM C.REF 2 COMMAND REFERENCE NUMBER 
47 065002 END C.SIZE sSIZE OF CONTROLLER TABLE IN BYTES 
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sDRIVE TABLE DEFINITIONS 

3 sONE DRIVE TABLE WILL BE SET UP BY THE INITIALIZE SECTION FOR EACH 
4 sDRIVE SELECTED FOR TESTING. EACH TABLE IS POINTED TO BY A 

2 sWORD IN THE CONTROLLER TABLE ON WHICH THE DRIVE EXISTS. 

065002 TABLE zSTART A TABLE DEFINITION 
9 065002 ITEM D.DRV 2 sDRIVE NUMBER 

10 065002 ITEM D.UNIT 2 

11 000077 DT.UNT= 000077 3 LOGICAL UNIT NUMBER OF DRIVE 
12 100000 DT.AVL= BIT15 : SET WHEN NOT AVAILABLE FOR TESTING 
13 065002 ITEM D.PRM 2 HARDWARE QUESTION FLAGS 
14 0000 D.IW =B1T14 s INITIAL WRITE 

15 020000 D.DCY =BIT13 DIAGNOSTIC CYLINDERS 

16 010000 D.ECC =BITI2 sECC CORRECTION ENABLED 

17 004000 D.RO =BIT11 zREAD ONLY 

18 002000 D.wWO =B1T10 sWRITE ONLY 

19 001000 D.RET  =BIT9 sRETRIES ENABLED 

20 000400 D.CYL =B1T8 sSTART/END CYLINDERS SPECIFIED 
21 000100 D.SEQ =BIT6 SEQUENTIAL ACCESS 

22 0 D.BE =B1T5 sBEGIN/END BLOCKS USED 

23 000020 D.TR =B1T4 sWHEN D.BE=0: 1 = TRACKS, 0 = GROUPS 
ra 10 D.wWC =B1T3 sWRITE CHECKS ENABLED 

25 000004 D.WCA =BIT2 sALWAYS WRITE CHECK 

26 000002 D.DC =B1T1 2DATA COMPARES ENABLED 

27 01 D.DCA =B1TO sALWAYS DATA COMPARE 

31 011012 DDEF=D.ECC+D.WC+D.DC+D.RET 7 DEF D.PRM 

33 140200 D.ZERO=BITIS+BIT7+D.IW ;BI1TS TO BE CLEARED 

34 065002 ITEM D.PAT 2 :DATA_PATTERN NUMB 

35 065002 ITEM 0.88 2 BAD BLOCK COUNT 

36 065002 ITEM 0.6801 4 sBAD BLOCK 1 

37 065002 ITEM 0.8802 4 : 2 

38 065002 ITEM D.8805 4 : 3 

39 065002 ITEM 0.8804 4 : 4 

40 065002 ITEM 0.8805 4 : 5 

41 065002 ITEM D.B806 & : 6 

42 065002 ITEM 0.8807 4 : 7 

43 065002 ITEM 0.8808 4 : 8 
44 065002 ITEM 0.8809 4 : 9 
45 065002 ITEM 0.8810 & : 10 
46 065002 ITEM 0.8811 4 : 11 
47 065002 ITEM D.BB12 & : 12 

48 065002 ITEM 0.8815 4 : 13 

49 065002 ITEM D.BB14 4 3 14 

50 065002 ITEM D.B815 4 3 15 

51 065002 ITEM 0.8816 4 ; 16 


$9 ODNAUFSWONAULSWN =O OONOUSwh— 


WWIRORONO PON NOny 2 ee 
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END D.SIZE 
DM PROGRAM HEADER DEFINITIONS 


DMTRLN= 0 
DMOVRL= 4 


DMMAIN= 40 
DMFRST= 1000 


AMMMNMNNNES LLL LLLLL SN 


sBEGIN/END SET COUNT 
N BLOCK 1 


BEGIN 


‘eee BLOCK 2 
BEGIN BLOCK 3 
iBEGIN BLOCK 4 
BEGIN CYLINDER 


;END CYLINDER 
;MEGABITS WRITTEN COUNT 


3 SOFT ERROR COUNTE 
sNUMBER OF grens 11000 

ECC COUNTER 

;DRIVE SERIAL NUMBER 

zSIZE OF DRIVE TABLE IN BYTES 


E OF OVERLAY 
wo PROGRAM 
FILE CONTAINING FIRST BYTE OF HEADER 


——---—----- 
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SEQ 0137 | 
GLOBAL EQUATES SECTION 
1 :PRINT CHARACTER 
4 ; ARGUMENT MUST at SOURCE STATEMENT TO MOVE CHARACTER TO PRINT (MOV ARG,RO) 
: “PRINT R1'' WILL PRINT THE CHARACTER IN R1 
4 : SPECIAL CASE: NT PRINT #CR'' WILL PRINT END OF LINE SEQUENCE 
5 ; THE PRINTING IS DONE AT THE MODE OF THE LAST PRINT LINE CALL 
$ : IE., PNTX, PNTB, PNTX, PNTS 
8 .MACRO PRINT ARG1 | 
9 .IF DIF <ARG1>,RO 
10 LIST 
11 MOVB ARG1,RO 
12 «NLIST 
13 -ENDC 
14 LIST 
15 CALL CPNT 
16 «NLIST 
Vv .ENDM 
| 
19 zPROCESSING MACRO FOR NEXT SET OF FORMATTED MESSAGE MACROS | 
31 .MACRO PNT. « ,RIN.ADR, ARG! ,ARG2.ARG3, ARGS , ARGS .ARG6, ARG? , ARGB 
23 .IRP AA, <ARG8,ARG7,ARG6,ARGS,ARG4,ARG3,ARG2,ARG1> 
| 2 IF NB,<AA> 
| 26 . MOV AA,-(SP) 
| 27 .NLIST 
28 PNT.CT=PNT.CT#2 
29 END 
30 ~ENDM 
31 «LIST 
32 JSR R1,RTN 
33 ~WORD ADR 
34 [WORD PNT.CT 
35 «NLIST 
36 ~ENDM 
38 :PRINT FORMATTED MESSAGE MACROS 
39 ; USE TH HESE MACROS TO PRINT A FORMATTED MESSAGE 
40 3 FIRST ARGUMENT MUST BE ADDRESS OF FIRST CHARACTER OF MESSAGE STRING 
41 : am BE PUT INTO WORD (. 
42 3 0 8 SOURCE STATEMENTS MAY FOLLOW TO SPECIFY PARAMETERS TO BE 
$7 ; USED OY THE FORMA 
45 -MACRO PNTF ADR ARG1,ARG2,ARG3,ARG4,ARG5,ARG6,ARG7,ARGS 
46 site PNT... LPNTF ADR ARG1,ARG2,ARG3,ARG4,ARG5,ARG6,ARG7, ARGS 
48 ~MACRO PNTB ADR ARG1,ARG2,ARG3, cARGS «AR 5,,ARG6,ARG7,ARG8 | 
9 fe PNT... LPNTB ADR ARG1,ARG2,ARG3,ARG4,ARG5,ARG6,ARG7, ARGS 
51 “MACRO PNTX ADR ARG1,ARG2,ARG3, ARGS -AR 5, ARG6, ARG7, ARGS | 
3 ae PNT... LPNTX ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6,ARG7,ARG8 
54 “MACRO PNTS ADR ARG1,ARG2,ARG3,ARG4,ARGS.ARG6,ARG7.ARGS 
38 a PNT... LPNTS ADR ARG1,ARG2,ARG3,ARG4,ARG5,ARG6,ARG7,. ARGS 
57 ~MACRO PNT ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6,ARG7, ARGS | 
oe 
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58 PNT... LPNT ADR ARG1,ARG2,ARG3,ARG4,ARGS,ARG6,ARG7,ARG8 
59 -ENDM 





ONO wr 


ERSESESER SSE 


MMR 3 
UEWN =O OONOUSWhO”O 
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-SBTTL GLOBAL DATA SECTION 


. 


3 THE GLOBAL DATA SECTION CONTAINS DATA 
: IN MORE THAN ONE TEST. 


ERRTYP:: 
ERRNBR: : 
ERRMSG: : 
ERRBLK: : 


PTYPE: 


ERRCHR: 


DMPROG: 
DSOPRG: 


KTBASA: 
KTBASO: 


IFLAGS:: 


oooo 


ww" 
So 


ce =< 
—~— at Beets OU 





naun 
woaww 
— i 
AHH 
fwn— 


3 BOO 


THAT ARE USED 


; PRINT TYPE 


sFIRST BYTE LOADED WITH OUTPUT CHARACTER 
SECOND BYTE oe in neon TO STOP OUTPUT 


0 
START ADDRESS OF UDASO DM PROGRAM 


HIGH TWO BYTES OF BASE ADDRESS FOR KT ACCESS 
;LOW BYTE OF ADDRESS FOR KT ACCESS 


sFLAGS FROM eed + cone FOR TEST 4 


ER OF UNITS UNDER TEST 
s INTERRUPT RECEIVED FLAG FOR INT TESTING 


ART FLAG HOLD FOR T4UPRM ROUTINE 
TFILE # IN PAK FILE THAT IS CURRENTLY LOADED 
;NUMBER OF TEST EXECUTING 











CZUDCCO UDA & 
AL DATA SE 
1 065062 
; 065062 
8 065076 
9 065100 
? 065102 
é 065132 
4 
5 065136 
6 
7 
8 
9 40 
0 42 
1 44 
2 46 
3 50 
& 52 
5 54 
6 
7 
) 
9 
0 
2 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
34 
35 
36 
3 
3 
3 
4 
4 
4 
4 
4 


TIP IPIPIP IN ININ IN at ard rd dk kd th td td od 


MMNMNMMMMMMIMIMIVIMI IMI 
SARNSERNSSANSRENOS & 


RRRARARARRER RRR RRR RS 


Fwnr-o 0OnN 





132 


125 





125 


065 


104 


062 
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FNAM 


»ASCIZ\Z2UDDCO.PAK\ 


FILOPN: .WORD 


TEMP:  .BLKW 12. 





NAME OF DATA FILE 


0 ;FILE OPEN WHEN NON-ZERO 


;TEMPORY STORAGE FOR GMANI RESPONSES 


US2EXT: .ASCII ‘U52"" 
-EVEN 


TYPCNT: .WORD 
TY.U5O0 = B1T1 
TY.U52 = BITO 


IPADRS: co 


PAT16C: .WORD 
PAT16W: 4 


_ 
S555 
ovoVTo 


0 3 TYPE OF CONTROLLER WORD 
3 EIGHT ENTRIES 
0 
0 
0 
0 
0 
0 
1 COUNT OF WORDS IN DATA PATTERN 16 
8 WORD SEQUENCE FOR DATA PATTERN 16 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


SEQ 0140 | 


1 ape 
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A SECTION 
sCLOCK CONTROL 
3 065222 000000 KW.CSR: .WORD 0 CSR OF CLOCK 
4 065224 KW.BRL: .BLKW 1 2BR LEVEL 
5 065226 KW.VEC: .BLKW 1 OR 
6 065230 KW.HZ: .BLKW 1 HERTZ ef OR 60.) 
7 065232 KW.E -BLKW 2 ELAPSED TIME 
. 065236 STIME: .BLKW 2 sSTATISTICAL REPORT TIMER 
10 065242 NXMAD: .BLKW 1 SET TO ALL ONES BY NON-EXISTANT ADDRESS 
) 065244 177777 KTMEM: .WORD -1 ;SET TO ALL ONES IF NO kT EXISTS 
13 065246 T2WRR: .BLKW 1 sWRITE/READ REGION 
14 065250 T2WRO: .BLKW 1 sWRITE/READ OFFSET 
12 065252 T2DR: .BLKW 1 DIAGNOSE REGION 
17 
4 zERROR LOG CONTROL WORDS 
20 065254 LBUFS: .BLKW 1 START ADDRESS OF LOG/ZERO IF NONE 
21 065256 LBUFN: .BLKW 1 sADDRESS FOR MORE DATA FOR LOG 
g 065260 LBUFE: .BLKW 1 sLAST ADDRESS AVAILABLE FOR LOG DATA 
$e zDISK DIAGNOSTIC DLL CONTROL WORDS 
26 065262 DLL: -BLKW 1 DOWNLINE LOAD RESPONSE CODE = 0 = DATA 
7 31 = PROGRAM PROVIDED, 2- =PROGRAM NOT FOUND 
-BLKW 1 4 yg NUMBER REGUESTING PROGRAM 
-BLKW 1 er FROM DM PROGRAM TO BE RETURNED 
~BLKW 1 TREGION 
~BLKW 2 ZADDRESS WHERE PROGRAM STORED 
-BLKW 1 SIZE OF PROGRAM IN BYTES 
-BLKW 2 NAME OF PROGRAM IN RADSO 








CZUDCCO_UDA & 
GLOBAL TEXT S$ 


E 


NO VONOUSWwh— 
So 


— 3 


065330 
065330 
065330 


DISK 
CTION 


M11 
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~SBT7L GLOBAL TEXT SECTION 


p++ 
: THE GLOBAL TEXT S$ 
: MESSAGES, AND ASC 
; MORE THAN ONE TES 


E 
I 
T 


CTION CONTAINS FORMAT STATEMENTS, 
I INFORMATION THAT ARE USED IN 


: NAMES OF DEVICES SUPPORTED BY PROGRAM 
DEVTYP <LOGICAL DISK DRIVE> 


3 TEST DESCRIPTION 
DESCRIPT <CZUDCCO UDA & DISK DRV DIAG> 
103 132 125 


eASCIZ /LOGICAL DISK DRIVE/ 
EVEN 


-ASCIZ /CZUDCCO UDA & DISK | 
EVEN 


SEQ 0142 . 
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sUNFORMATTED MESSAGES 


T40PT7: .ASCIZ\ \ 
INITWC: .ASCIZ\ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED\ 


SEQ con 





oo 
nO 





RRRRRS 
UMMAVIMMVIVIVIVT 
eres Ay SS 
im 


So oo oO 
FESSSSSES 
Se 


067201 


NO OONAUSWN $6 OONAOUSWN SN OONOULSwh— 


Ne sande 3 


46 
47 067454 





RRINNNNNIN BOOM AAAAUAMUAAGVS Suu 


or SP rt LT) 


RRRRRRR SooRRRRRRRRR 


oS 
& 


S 


= 
™~m 
Nm 
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000 


oO $0 $00 8 2 1 OS I IO 
OOO LOL MLM FH -2N SN | OO] NNNL 


ooo ON MVIWNO—ONOS NOON SUMMAWNE UNOS 


OOO aw aaa ot od 
oS > oe TTT) 


_ 
nN 
Nm 


3 FORMAT STATEMENTS USED IN PRINT CALLS 









8 12 









: ASCIZ\ZT\ 
E :  «ASCIZ\ZN\ ray 
TIM: .ASCIZ\" RUNTIME Dié6’':"N 

: »ASCIZ\D9"":"\ 
eASCIZ\D9 
eASCIZ\"" # * © ERROR PROCESSING Re SSAGE STRING * * *#'N\ 
«ASCIZ\N* REACHED TRANSFER LIMIT = TESTING STOPPED’ 'N\ 
eASCIZ\N' UNIT °'D6"* REACHED ERROR | LIMIT = WiLL NOL L ONGER BE TESTED" Ls 
-ASCIZ\N' ‘TESTING INTERRUPT ABILITY OF UDA AT ADR °'016"° VEC ‘'09"’...° 
~ASCIZ\"'COMP “AL 4 Eb 
eASCIZ\N''CUSTOM para WILL BE DESTROYED ON:''NSS'UNIT'’SS’' UDA AT’’S3’ DRIVE’ N\ 
eASCIZ\3S GRD oESouOSeS 42D3ZN\ 
Battier AL INT toh ate NOT ALLOWED. TEST 4 USING DEFAULT PARAMETERS’ 'N\ 
-ASCIZ\N' UNIT "D6" UDA AT "016" DRIVE "D9 
»ASC1Z\N' MANUAL FNTERVENTION NOT ALLOWED. TEST 2 RUNNING UNATTENDED’ 'N\ 
-ASCII\N ‘TEST #2 MANUAL peel ON UNIT ‘'DB** UDA AT °'016'' DRIVE ‘'DON\ 
-ASCIIN''TO WRITE AND READ MEMORY:‘''N\ 
-ASCII\' W DATA ae tar OF FSET’ N\ 
eASCII\' ~R REGION OFFSET’ 'N\ 
-ASCII\''TO RUN A DIAGNOSTIC:*N\ 
eASCII\"' D REGION’ 
-ASCII\' ‘70 _£ EXIT QUESTIONING:’N\ 
eASCIIN'' E''N\ 
eASCIZ\' DATA, REGION AND OFFSET ARE HEX VALUES.‘'N\ 
eASCIZ\'"? INPUT ERROR''N\ 

: ASCIZ\ ‘NO LINE re eos" bbe Seay oe FOR TIMING EVENTS’ 'N\ 
eASCIZ\N' CONTENTS OF ERROR LOG:''\ 
eASCIZ\N''END OF ERROR L 
eASCIZ\N'ERROR LOG IS Loe N\ 
-ASCIZ\''HOST PROGRAM''\ : 
-ASC1Z\' UNIBUS ADDRESSING''\ 
-ASCIZ\' DISK RESIDENT''\ 
SASCIZ\'DISK FUNCTION’ 
eASCIZ\' DISK EXERCISER’ 
eASCIZ\'" DM PC:°% 
CASCIZ\"" UDA AT, '016\ 
eASCIZ\"' DRIVE ‘DIN 
-BYTE 0 sNULL TO PRINT NOTHING 
eASCIZ\R6RGRERG6\ sUSED TO PRINT BASIC LINE OF ERROR MESSAGE 








CZUDCCO_UDA & D 
GLOBAL TEXT SECT 


1 067465 
067465 


1 
1 
1 
1 
1 
1 
4 

57 
81 073570 
82 073650 


83 073732 
84 073766 





o-0-000— pO ee 
MEMEMEHKESNM HNMVLSMNMNMNNHL/pnonrw 
MOPIPOPONMIPYNININY ss PoPOPononononononononononesnyd 


o—-0—-0—] 4 3 © 
CAVA On 
VIWUINUINNWU 


R 


~30—— 
MUNIN =MNVSMUNNNION WPM NININ SNNNNO 


0-090 99000923309 20 2 000 0 Oo ss 0 
BMRA R2RRWRORWNVHR OCRORSR AVRO RUNNER 


MMBMWSHNVLWSNMNNSH 
PROPIPINPIPINPINININININPINININININI AWW 
eH HKMLHM—— 
NSONMNNWNMNNOW 


MHMNNMLNMNVE & 
o-ooo—-o9o>-— 


Rononononory 


12 
ote K DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 145 SEQ 0145 


| 
| 
= 

-ASCIZ\ 1 DON'T LIKE THE ANSWERS YOU GAVE TO THE HARDWARE QUESTIONS’ N\ | 

“ASCIZ\RDRG UDA HAS WORE THAN ONE VECTOR, BR LEVEL OR BURST RATE"N\ 

SASCIZ\R5R6"'TWO UNITS SEL SAME DRIVE'N\ 

“ASCIZ\R5SR6"'MORE THAN EIGHT "DRIVES SELECTED ON THIS UDA'N\ 

“ASCII\RG”NOT ENOUGH ROOM. IN MEMORY TO TEST THE UNITS SELECTED W\ 

~ASCIZ\'PLEASE START PROGRAM OVER AND TEST FEWER UNITS AT A TIME’ N\ 

“ASCIZARG STABLE CONSISTANCY ERROR. PLEASE, RELOAD PROGRAM'N\ 

-ASCIZ\RSR6"'TWO _UDA'S USE AME VECTOR'N 

"ASCIZ\RG" CHECKSUM ERROR IN. DM_ PROGRAM FILE 

~ASCIZ\RG'ERROR IN DM PROGRAM FILE. DM PROGRAM NOT FOUND'N\ 

“ASCIINRS"'ILLGAL CONFIGURATION FOR TEST 4'N\ 

-ASCIZ\"CANNONT TEST ALL UDA~50S.‘N\ 

-ASCIINRS' MICROCODE REPORTED CONTROLLER MODEL WHICH DID NOT MATCH'W\ 

-ASCIZ\"'GET DUST STATUS RESPONSE. TESTING ON THIS CONTROLLER STOPS."N\ 

~ASCIINRS' MEMORY ERROR TRYING TO READ UDA REGISTERS’ N\ 

~ASCIIN\'CHECK UNIBUS SELECTION SWITCHES ON UDA MODULE M7161 OR M7485'W\ 

“ASCIINS'OR UNIBUS' NA 

“ASCIZ\"OR ' 

-ASCII\RS UDA RESIDENT DIAGNOSTICS, DETECTED, FAILURE" NRB\ 

~ASCIZ\"REPLACE UDA MODULE M716' 02 748" 03N\ 

-ASCIINRS''STEP BIT DID NOT SET IN UDASA REGISTER DURING INITIALIZATION'N\ 

“ASCIZN STEP BIT EXPECTED ~016NRER7\ 

“ASCII\RS'UDA.DID NOT CLEAR RING STRUCTURE IN HOST MEMORY DURING INITIALIZATION’ N\ 

-ASCIIND9” WORDS WERE TOBE CLEARED STARTING AT ADDRESS “DI6N\ 

CASCIIN''FIRST SEVERAL WORDS NOT CLEARED (UP TO 6):'N\ 

"ASCIZ\S6" ADDRESS'"S4""CONTENTS” N\ 

7ASCIZ\S7016S5016N\ 

-ASCII\RS' UDASA REGISTER DID NOT GO TO ZERO AFTER STEP 3 WRITE OF INITIALIZATION’ N\ 

~ASCIZ\" PURGE /POLE DIAGNOSTICS WERE REQUESTED’ WR 

-ASCII\RS"UDA DID NOT RETURN CORRECT DATA IN UDASA REGISTER DURING INITIALIZATION’ W\ 

SASCIZ\'" UDASA EXPECTED "‘O16NRBR7\ 

~ASCII\RS'DATA COMPARISON ERROR DURING DIAGNOSTIC PORT LOOP TEST'W\ 

“ASCIIN'T DATA SENT TO UDASA  ‘'D16N 

“ASCIZ\"" RECEIVED FROM UDASA ‘'O16NR7\ 

“ASCIINRS' UDASA REGISTER DID NOT CHANGE AFTER WRITING TO IT'N\ 

~ASCIZ\""IN PORT LOOP DIAGNOSTIC'NRSR7\ 

“ASCIZ\R5"UDA DID NOT INTERRUPT THE PDP-11'NR7\ 

-ASCII\RS'UDA INTERRUPTED AT DIFFERENT BR LEVEL THAN SPECIFIED IN HARDWARE" W\ 

-ASCII\/QUESTIONS. INTERRUPT WAS AT BR LEVEL (O3N 

~ASCIIN'CHECK PRIORITY PLUG ON UDA MODULE M7161 OR M7485°W\ 

“ASCIZNOR CHANGE HARDWARE QUESTIONS: SN 

~ASCIZ\R5‘UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE RUNNING DM PROGRAM'WRB\ 

~ASCII\R5''NO_ INTERRUPT RECEIVED FROM DM PROGRAM FOR 3 MINUTES’ N\ 

“ASCIZ\"ASSUME PROGRAM IS HUNG'N 

“ASCIZ\RS MESSAGE BUFFER RECEIVED FROM DM PROGRAM WITH UNKNOWN REQUEST NUMBER’ W\ 

-ASCIZ\R5°DM PROGRAM ASKED FOR DATA ON Ve" 

-ASCIINR5'"NO INTERRUPT RECEIVED FROM UDA FOR 50 SECONDS'N\ 

~ASCIZ\' WHILE LOADING DM PROGRAM’ N\ 

“ASCIZARS°UDA REPORTED FATAL ERROR IN UDASA REGISTER WHILE LOADING DM PROGRAM" WRER7\ 
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GLOBAL TEXT 


1 074103 


8 074555 
3 


— 


SECTION 


e332 
FMM LNNSE 


NRMWWRTWwT 


0-0-0) — 
OR-R=F=0 
MONNY—frNV 


oo—— 


\ GE BUFFER CONTAINS:"N\ 

\ 1016$1016S1016$1016s1016S1016N\ 
\ PONSE PACKET FROM U Am OES NOT 
whe THER a RETURNED ERROR STATUS OR P 
\ 

\ 

\ 


moan 
NND 





CONTAIN EXPECTED DATA’N\ 

; ACKET WAS NOT RECEIVED CORRECTLY'N\ 
COMMAND PACKET SENT 'S6' RESPONSE PACKET RECEIVED’ N\ 

$60 1S1016814016S101 16N\ 

** UDASA CONTAINS “‘O16N\ 

REPLACE UDA MODULE M7161 OR M7485"N\ 


Eee EEE eee 


awe eS 
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37 0747 ENDMSG 


.SBTTL GLOBAL ERROR REPORT SECTION 
4 ; THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS 
5 : USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB 
§ : (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES. 
8 177777 SVCINS= =1 : LIST INSTRUCTIONS SHIFTED RIGHT 
9 177777 SVCTST= <1 : LIST TEST TAGS, SHIFTED RIGHT 
10 177777 SVCSUB= =1 : LIST SUBTEST TAGS, SHIFTED RIGHT 
11 177777 SVCGBL= <1 : LIST GLOBAL TAGS, SHIFTED RIGHT 
le 177777 SVCTAG= <1 + LIST OTHER” TAGS, SHIFTED RIGHT 
14 074622 BGNMSG ERROO1 
15 074622 PNTB X1,#X1A 
074622 912746 067465 MOV #X1A,-(SP) 
074626 004137 104222 JSR R1,LPNTB 
074632 eae “WORD x1 
074634 00002 “WORD PNT.CT 
16 074636 ENDMSG 
18 074640 BGNMSG ERROO2 
19 074640 PNTB X2,#X2A 
074640 012746 067465 MOV #X2A,-(SP) 
074644 004137 104222 JSR _R1,LPNTB 
074650 067660 .WORD x2 
074652 000002 <WORD PNT.CT 
20 074654 ENDMSG 
22 074656 BGNMSG ERROO3 
23 074656 PNTB X3,#X3A 
074656 012746 067465 MOV #X3A,-(SP) 
074662 004137 104222 JSR R1,LPNTB 
067727 -WORD x3 
074670 SWORD PNT.CT 
34 074672 ENDMSG 
26 074674 BGNMSG ERROO4 
27 074674 PNTB X4 
074674 004137 104222 JSR R1,LPNTB 
074700 070012 “WORD x4 
074702 000000 “WORD PNT.CT 
38 074704 ENDMSG | 
31 074706 BGNMSG ERROOS 
32 074706 PNTB XS | 
074706 004137 104222 JSR R1.LPNTB 
074712 070331 D x5 
074714 000000 “WORD PNT.CT 
35 074716 ENDMSG 
35 074720 BGNMSG ERROO7 
36 074720 PNTB X7 | 
074720 004137 104222 JSR R1,LPNTB 
074724 070401 ~WORD X7 
074726 000000 <WORD PNT.CT | 
| 
} 
i 
j 


a eh RR Re 





38 

39 074732 

40 074732 
074732 004137 
074736 070465 
074740 000000 

¢} 074742 

44 074744 

45 074744 
074744 004137 
074750 070177 
074752 000000 

re 074754 


4 

48 074756 

49 074756 
074756 012746 
074762 004137 
074766 070264 
074770 000002 

50 074772 

51 

57 

58 074774 

59 074774 
074774 004137 
075000 070566 
075002 00 

60 075004 

62 075006 

63 075006 
075006 004137 
075012 070762 
075014 000000 

C4 075016 

66 075020 

67 075020 010201 
07502 01 


76 
77 075062 


TION 


104222 


104222 


067465 
104222 


104222 


104222 


177775 


000004 


104222 
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BGNMSG ERROOS 
PNTB X9 


ENDMSG 
BGNMSG ERRO06 
PNTB X6 


ENDMSG 


BGNMSG ERROOS8 
PNTB X8,#X8A 


ENDMSG 


BGNMSG ERRO13 
PNTB X13 


ENDMSG 


BGNMSG ERRO20 
PNTB X20 


ENDMSG 
BGNMSG ERRO21 
MOV R 


ADD # 


PNTB 4h R2,R1,R3 


ENDMSG 
BGNMSG ERRO22 





JSR RI -LPNTB 
;WORD PNT.CT 


JSR _R1,LPNTB 
WORD X6 
eWORD PNT.CT 


MOV #X8A,-(SP) 
JSR Bt brats 


WORD X 
«WORD PNT.CT 


JSR_R1,LPNTB 
WORD X13 
WORD PNT.CT 


JSR_R1,LPNTB 
-WORD X20 
«WORD PNT.CT 


BIC #*C<2>,R1 


MOV R3,-(SP) 


MOV R2,-(SP) 
JSR_R1,LPNTB 
X21 


“WORD PNT.CT 


SEQ 0148 
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78 075062 042737 100000 106762 BIC #SA.ERR,UDARSD 

79 075070 PNTB X22, UDARSD, R2 
07507 019246 MOV R2,-(SP) 
075072 013746 106762 MOV UDARSD -(SP) 
075076 004137 104222 JSR R1,LPNTB 
075102 071314 ane x22 
075104 0000 “WORD PNT.CT 

80 075106 PRINTX #XFRU 

81 075126 ENDMSG 

83 075130 BGNMSG ERRO23 

84 075130 PNTB X23A,R1,FFREE 
075130 013746 065016 MOV FFREE,-(SP) 
075134 010146 MOV R1,-(SP) 
075336 004137 104222 JSR R1,LPNTB 
075142 071452 ~WORD X23A 
075144 000004 “WORD PNT.CT 

85 075146 005742 TST =(R2) 
075150 005712 ERR23A: TST par 

87 075152 001410 BEQ ERR23B 

88 07515 PNTB 1o3B R2,(R2) 
075154 011246 MOV (R2),=(SP) 
075156 010246 MOV R2,-(SP) 
075160 004137 104222 JSR R1.LPNTB 
075164 071760 .WORD X23B 
075166 000004 “WORD PNT.CT 

89 075170 005304 bec 
075172 001403 ERRO3C 

91 075174 005722 ERR23B: (R2)+ 

92 075176 005303 DEC R3 
075200 001363 BNE ERR23A 

94 Ore5e5 ERR23C: PNTB XFRU 
07520, 137 104222 JSR RI -LPNTB 
075206 074555 ~WORD XFRU 
075210 ~ WORD PNT cT 

95 075212 ENDMSG 

97 075214 BGNMSG ERRO24 

98 075214 PNTB X24,R2 
075214 010246 MOV R2,-(SP) 
075216 137 104222 JSR R1,LPNTB 
075222 071774 “WORD X24 
075224 02 «WORD PNT.CT 

33 075226 ENDMSG 

101 075230 BGNMSG ERRO25S 

102 075230 PNTB X25,R1,R2 
075230 010246 MOV R2,-(SP) 
075232 010146 MOV R1.-(SP) 
075234 004137 104222 JSR _R1.LPNTB 
075240 072164 «WORD K25 
075242 000004 “WORD PNT.CT 

103 075244 ENDMSG 

106 075246 BGNMSG ERRO26 

107 075246 PNTB X26,R2,2(R4) 
075246 016446 000002 MOV 2(R4),=(SP) 
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GLOBAL ERROR REPORT SECTION 


075252 


010246 
004137 
072335 
000004 


016446 
004137 
072523 
000002 


004137 
072650 
000000 


010146 
004137 
072720 
000002 


010146 
004137 
073222 
000002 


004137 
073335 
000000 


104222 


104222 


104222 


104222 


104222 


104222 


075562 


075470 


ENDMSG 


BGNMSG ERRO27 
PNTB X27,2(R4) 


ENDMSG 


BGNMSG ERRO28 
PNTB X28 


ENDMSG 


BGNMSG ERRO29 
PNTB X29,R1 


ENDMSG 


BGNMSG ERRO30 
PNTB X30,R1 


ENDMSG 
BGNMSG ERRO31 
PNTB X31 


ENDMSG 


BGNMSG ERRO32 
PNTB X32 


CALL MSGPKT 
ENDMSG 


BGNMSG ERRO33 
CALL PNTPKT 
ENDMSG 


BGNMSG ERRO34 


MOV R2,-(SP) 
JSR _R1,LPNTB 
D X26 


«WORD X 
WORD PNT.CT 


MOV 2(R4) ,=(SP) 
JSR_R1,LPNTB 
«WORD X27 


«WORD PNT.CT 


JSR_R1,LPNTB 
«WORD X28 
WORD PNT.CT 


MOV R1,-(SP) 
JSR_R1,LPNTB 
-WORD X29 

WORD PNT.CT 


MOV R1,-(SP) 
JSR_R1,LPNTB 
-WORD X30 

eWORD PNT.CT 


JSR_R1,LPNTB 
. x31 
eWORD PNT.CT 


JSR_R1,LPNTB 
° x32 
eWORD PNT.CT 


en 


SEQ 0150 | 
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GLOBAL ERROR REPORT SECTION | 


141 075404 004737 075470 CALL PNTPKT 
075410 ENDMSG 


07541 BGNMSG ERRO35 
PNTB X35 
075412 OOS? 104222 JSR oa 


eWORD X 
075420 000000 -WORD PNT.CT 
46 075422 004737 075562 CALL MSGPKT 
075426 ENDMSG 


7 

9 075430 BGNMSG ERRO36 

0 PNTB X36 

075430 sy eAE 14 104222 JSR at ere 


° x 
075436 000000 eWORD PNT.CT 
51 075440 ENDMSG 


5 
53 075442 BGNMSG ERRO37 
54 075442 PNTB X37,R1 
075442 010146 MOV R1,-(SP) 
004137 104222 JSR_R1,LPNTB 
WORD X37 


075452 000002 [WORD PNT.CT 
075454 ENDMSG 


155 

156 

157 075456 BGNMSG ERRO38 

158 075456 PNTB X38 

104222 JSR_R1,LPNTB 
WORD X38 


004137 
070762 
075464 000000 «WORD PNT.CT 
1? 075466 ENDMSG 
161 075470 PNTPKT: PNTB XPKT1 
075470 004137 104222 JSR_R1,LPNTB 
075474 074204 «WORD XPKT1 
eWORD PNT.CT 
010401 MOV R4,R1 
062701 000104 ADD #HC.CPK,R1 
06 010402 V R4,R2 
5510 062702 000020 ADD #HC.MPK,R2 
000014 MOV #12.,R 
67 73360 PNTPKL: PNTB XPKT2,2(R1),(R1),2(R2),(R2) 


4 
075526 bbs MOV (R1),-(SP) 


r: 
ya 
: 


ooo 
S¥3 
ese 
R55 
ws 
w 
<n 
533 
™~ 
- 
Po] 
— 
oe 
. 
a 
~~ 
wo 
v 
oe 


XPKT2 
eWORD PNT.CT 


So 
“J 
w 
w 
& 
er 


: 
ssee 


ADD #4,R1 
ADD ay eRe 


3 DE 
360 BNE PNTPKL 
> RE TURN 


S N 
oom 
Suse 
S 


75562 MSGPKT: PNTB XMSG1 








GLOBAL ERROR REPORT SECTI 


075562 


004137 
075566 


104222 


MSGPKL: 
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ADD # 


MOV #5,R3 
PNTB XMSG2, (R4),2(RG) ,4(RG) -6(R4) ,B. (R4),10. (RG), 12. R4) 


ADD #14.,R4 
DEC R3 
eotune MSGPKL 





MOV C. ay De oR4 


SEQ 0152 | 
JSR R1,LPNTB 
“WORD XMSG1 
“WORD PNT.CT 


MOV 12.(R4),=(SP) 
MOV 10.(R4),=(SP) 
MOV 8.(R4),=(SP) 
MOV 6(R4) ,-(SP) 
MOV 4(R4),-(SP) 
MOV 2(R4),-(SP) 
MOV (R4),=(SP) 
JSR_R1,LPNTB 
-WORD XMSG2 

«WORD PNT.CT 


NPN a es 
No 


065050 


067436 
000004 


067453 
000004 


067417 
067401 


102520 
104222 


107614 


000015 
104040 
000006 


065034 
167034 


140 
220 


-—— 
oo 
wh 





BGNMSG ERRRTN 
MOV TN 





K 
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GLOBAL ERROR REPORT SECTION 


UM ,R2 


MOV #BASL3,R3 
TST 4(R4) 
BPL 1$ 


MOV #BAS ,R3 
PNTB BAS AS ruanes-2n2) .ABASL1, (R4) AOASL2, (RS) ,RS,6(R69 


ASSUME C.UADR EQ 0 


CALL _RNTIME 
PRINT #CR 


ADD #6,R4 
MOV (R4)+,R2 
ASL R2 


L 
ADD DMPROG,R2 
ADD @DMPROG,R2 
TSTB (R2) 
BNE NCON 


INC R2 
MOV #PX,PTYPE 
CALL OSTRNG 





———__—_—_———— 





sERROR REPORT ROUTINE 
:G T TEST NUMBER 


; DOUBLE 
:GET oer baie DRIVE ER crvEn LINE 


MOV pe 2=(SP) 
-(SP) 


(SP) 
MOV TNAMES-2(R2) ,-(SP) 
PNTB 


GET RUNTIME PARAMETERS 
sADVANCE TO NEW LINE 


CALL _CPNT 
z INCREASE R4 TO POINT TO MESSAGE POINTER 
3GET MESSAGE POINTER 
;DOUBLE TO MA E OFFSET 
ZADD cy START OF yoo STRINGS 
Ge ns ST BYTE 
; INCREMENT TO NEXT BYTE 


;CHANGE TO EXTENDED OUTPUT 
ZOUTPUT ACCORDING TO STRING 






12 
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GLOBAL ERROR REPORT SECTION 





1 000001 SVCINS= 1 : LIST INSTRUCTIONS, ot ~ ag 
2 000001 SVCTST= 1 ; LIST TEST TAGS, SHIFTED RIGHT 

3 000001 SVCSUB= 1 : LIST SUBTEST TAGS, SHIFTED RICHT 
oa 000001 SVCGBL= 1 : LIST GLOBAL TAGS, SHIFTED RIGKT 
5 000001 SVCTAG= 1 ; LIST OTHER TAGS, SHIFTED RIGHT 


— 


ee re a Yy 
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GLOBAL SUBROUTINES SECTION 
J .SBTTL GLOBAL SUBROUTINES SECTION 
; ;MEMORY ALLOCATION ERROR 
2 :THIS ROUTINE PRINTS A SYSTEM FATAL ERROR AND EXITS THE TEST 
7 076022 FMERR: ERRSF 4,,ERRO04 
076622 104454 TRAP _— CSERSF 
076024 000004 .WORD 4 
ot Hoe oee “WORD PRR006 
8 076032 DOCLN : ABORT 4 
076032 104444 TRAP  C$DCLN 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


CZUDCCO UDA & DI 
GLOBAL SUBROUTI 


COON CUSWN—OOONOUSWh— 
oo 


tk ee ee ry 


rr 

-o 
ooo 
NNNN 
Aan 
ooo 
Vuivi 

so 


4 
22 076056 


SK DRV 
NES SEC 


013746 
160137 
002766 
060101 
060137 


012601 
000207 


065016 
065020 


065016 





N 
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:ALOCM 
SALLOCATE A BLOCK OF 


12 


FREE MEMORY. REPORT ERROR IF MEMORY EXHAUSTED. 


"R1 = NUMBER OF WORDS To ALLOCATE 
: FFREE = FIRST FREE WORD IN MEMORY 
‘ urpurst sie - SIZE OF FREE MEMORY AVAILABLE IN WORDS 
F R1 - ADDRESS | OF FIRST WORD OF ALLOCATED MEMORY 
: FFREE = NEW FIRST FREE WORD IN MEM 


SIZE = SIZE 
{SYSTEM FATAL ERROR 
AND ENTIRE PROGRAM 


ALOCM: PUSH FFREE 
SUB R1,FSIZE 
BLT FMERR 
ADD R1,R1 
ADD R1,FFREE 
POP R1 


RETURN 


MEMORY 
OF FREE MEMORY LEFT AFTER ALLOCATION 
WILL BE REPORTED IF NOT ENOUGH MEMORY AVAILABLE 
WILL BE STOPPED. 


SAVE FFREE AT ENTRY 
Ho FFREE,-(SP) 


REDUCE SIZE OF FREE MEMORY 
REPORT ERROR IF NOT ENOUGH MEMORY 
CHANGE WORDS TO BYTES 
;CALCULATE NEW START OF FREE MEMORY 
:GET START OF ALLOCATED page 

MOV (SP)+,R1 


SEQ 0156 
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GLOBAL SUBROUTINES SECTION 

} :HCOMM 

3 SALLOCATES MEMORY FOR HOST COMM AREA AND PACKET BUFFERS WITH ONE 

4 ‘DESCRIPTOR IN EACH RING. TO BE CALLED AFTER INITIALIZING 

2 3A CONTROLLER WITH SA.MSG=0 AND SA.CMD=0. 

7 $ INPUTS: 

8 RS = ADDRESS OF CONTROLLER TABLE 

3 ‘OUTPUTS: 

10 3 CONTROLLER a: 46 pateatee TO HOST COMM AREA 

11 ; RING POINTERS TO PACKETS 

i 3 R4 = ADDRESS OF Ouoss COMM AREA 

14 076060 012701 000200 HCOMM: MOV #HC. Size, R1 3GET SIZE OF AREA . ALLOCATE 

15 07 004737 076034 CALL ALOCM * ALLOCATE THE MEMORY 

16 076070 010104 MOV R1,R4 SGET ADDRESS OF HOST COMM AREA 
17 076072 010465 000016 MOV Ra C.RING(RS) ;PLACE IN CONTROLLER TABLE 

18 076076 062701 000020 ADD #HC.MPK,R1 ; COMP UTE ST. ART OF MESSAGE PACKET 
19 076102 010164 000004 MOV R1,HC. MSG( R4) sPLACE I 
20 0 6 062701 000064 ADD #<HC. CPK=-HC .MPK>,R1 COMPUTE START OF COMMAND PACKET 
21 076112 010164 000010 MOV R1,HC.CMD( R4) *PLACE IN RING 
22 076116 000207 RETURN 


aa | 


EE 





CZUDCCO UDA & DISK DRV 
S SEC 


GLOBAL SUBROUTINE 


“ 
oa 


WN —OOONAOULSWN $6 ONAUSWN =O OONOUSWwh— 
So ooooc[eo 


eee Sens aa 


076250 
39 076252 
0 076252 


s 


000000 
074720 
104444 
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065050 


000004 
065046 


001122 
002122 
107044 


002122 
002126 


107044 


001000 
065036 


065016 
065020 


065034 





SEQ 0158 
TINIT 
S INITIALIZE VARIABLES FOR TEST 
INPUTS: 
: R1 = TEST NUMBER 
OUTPUTS: 


; LBUFS =_CLEARED (DELETES ERROR LOG) 
TNUM = TEST NUMBER FROM R1 


; FNUM = LAST LOADED TEST IN TNUM < 4 
: ALL REGISTERS CLOBERED 
TINIT: MOV R1,TNUM :SAVE TEST NUMBER 
CALL RESET SRESET ALL DEVICES 
LR LBUFS :CLEAR ERROR LOG BUFFER POINTER 
MOV FMEM,FFREE SINIT FREE 
MOV FMEMS,FSIZE SINIT FSIZE 
CMP #4,R1 TARE WE DOING TEST 4? 
BEQ TIEXIT : IF SO, EXIT 
ASL R1 : ELSE, CHECK IF FILE IS LOADED 
CMP R1,FNUM : IF FILE ALREADY IN MEMORY? 
BEQ TIEXIT : IF 50, EXIT 
DEC R1 * ELSE, GET FILE NUMBER 
MOV #<STORAG-DMFRST>,R5 : R5=>ADDRESS TO STORE = DM FIRST ADDRESS 
MOV #STORAG, DMPROG : SAVE DMPROG ADDRESS 
CALL _—— RDREC + READ IN RECO 
BCS TINITE : IF ERROR, REPORT 
ADD STORAG,RS ; 
ADD STORAG+4 ,R5 ! RS => PAST 1ST DLL OVERLAY (MESSAGES) 
INC R1 : R1 = NEXT FILE TO READ 
CALL —- RDREC + READ FIL 
BCS TINITE : IF ERROR, REPORT 
ADD #OMFRST,RS : RS => UDASO DM PROGRAM 
MOV R5,D5OPRG t AND SAVE 
TIEXIT: RETURN 
TINITE: ERRSF 7,,ERROO7 ;REPORT DM PROGRAM NOT FOUND 
TRAP _— CSERSF 
.WORD 7? 
"WORD 0 
“WORD ERROO7 
DOCLN 
TRAP  CSDCLN 
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GLOBAL SUBROUTINES SECTION | 
4 ;RNT4DM 
4 LOAD AND RUN A TEST 4 IN THE CONTROLLERS. RETURN WHEN ALL | 
5 DM PROGRAMS HAVE TERMINATED. ERROR WILL OCCUR IF DRIVE 
6 sATTACHED TO UDAS2 IS THE LOAD DEVICE. | 
8 3 INPUTS: 
9 ; TSTTAB = POINTER TO FIRST CONTROLLER TABLE 
10 1 = NUMBER OF CONTROLLERS TO TEST 
11 OUTPUTS: 
12 ; DMPROG = POINTER TO START OF DM PROGRAM IN MEMORY 
13 Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED 
14 ZALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED. 
15 076254 RNT4DM 
16 076254 005037 065054 CLR URNING 
17 076260 005037 065136 CLR TYPCNT ; CLEAR FLAGS 
18 076264 010137 065052 MOV R1,URUN ; URUN = # OF UNITS 
19 076270 012737 002122 065034 MOV #STORAG, DMPROG ; DMPROG => WHERE EITHER TEST 4 IS LOADED 
20 076276 013737 065052 065056 MOV URUN ,UCNT 
21 076304 013705 065032 MOV TSTTAB,RS RS => CONTROLLER TABLE 
22 : GET DUST STATUS FOR ALL CONTROLLERS & STORE IN CONTROLLER TABLES 
23 076310 005765 000002 TSTCNT C.UNIT(RS) 
24 076314 100435 BMI RTS 2 ; IF _NOT TO TEST. BRANCH 
25 076316 004737 105202 CALL ; GET DUST STATUS 
26 076322 023764 065132 000034 CMP Useext, HC.MPK+P.DEXT(R4)'; IS IT A 327 
27 076330 001020 BNE RNTG ; IF NOT BRA 
28 076332 052737 000001 065136 BIS aTy. Us2, TYPCNT ; IF SO, SET NS CONTROLLER 
9 076340 032765 000040 000014 BIT #CT.U50,C.FLG(RS) 
076346 001420 BEQ 
31 076350 RNTGE: ERRDF 13,,ERRO13 
76350 104455 TRAP —- CSERDF 
076352 000015 «WORD 13 
076354 000000 -WORD 0 
076356 074774 -WORD ERRO13 
32 076360 DORPT 
076360 104424 CSDRPT 
33 076362 052765 100000 000002 BIS #B1T15, C.UNITCRS) : STOP TESTING ON THAT UNIT. 
AU 34 076370 000777 Bn NTT42_ ; END CONT 
35 076372 052737 000002 065136 RNT41: BIS an. USO, TYPCNT ; SET 50 CONTROLLER 
36 076400 032765 000040 000014 BIT #CT.U50,C.FLG(RS) 
37 076406 001760 BEQ RNTS 
38 076410 062705 000046 RNT42: ADD #C.SIZE,RS5 
39 076414 005337 065056 DEC UCNT 
40 076420 001333 BNE TSTCNT ; CONTINUE UNTIL DONE 
42 ; NOW ALL CONTROLLER TYPES ARE KNOWN. CHECK IF THERE 1S MIX 
43 076422 022737 000003 065136 CMP Y.U50+TY.U52>,TYPCNT ; WERE THERE TWO TYPES OF CONTROLLERS? 
44 076430 001413 BEQ RNTSOT ; IF SO, GO GET BOTH CODES 
45 ; IF HERE, ONLY 1 TYPE OF yGONTROLLER 
46 076432 032737 000001 065136 Bit #TY.U52, TY ; ARE THEY ALL 52°S ? 
47 076440 001003 BNE 3$ ; IF SO, BRANCH 
4 ; IF HERE, ALL ARE 50°S 
49 076442 004737 076770 CALL GrTa50° ; GET TEST 4 FOR USO 
076446 000402 ER ts ; 
51 076450 004737 07676 3$: CALL GTT452 : GET TEST 4 FOR US2 
52 076454 000137 07703 4$: JMP STLODM ; GO START LOADING DM PROGRAMS 
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CZUDCCO UDA @ DIS 
GLOBAL SUBROUTINE 


rat 
“no 
ma 
o< 


1 ;THERE IS A MIX OF vodbe apy HG NOW DO THE FOLLOWING 

2 3 1) INIT 52 CONTROLLERS 

3 3 $} READ 52 DM P 

4 : ) IF ANY 53 NOT vy a STATE == ERROR 

5 3 4) LOAD 52 CONTR 

6 3 5) READ 50 DM PR 

‘ 3 6) LOAD 50 CONTROLLERS 

9 076460 013737 065052 065056 RNT4DT: MOV URUN ,UCNT 

10 076466 013705 065032 MOV TSTTAB,RS 

\ 076472 005000 INIT 59%6 RO 3 INIT NUMBER OF 52°S 
13 076474 005765 000002 1$: TST C.UNITC(RS) 

14 076500 100406 BMI ; DON'T TEST CONTROLLER IF DROPPED 
15 076502 032765 000040 000014 BIT © #CT.U5SO,C.FLGC(RS) 3; IS IT ” ry 

16 076510 001002 BNE g ; IF SO, BRANCH 

17 076512 005075 000000 CLR @C .UADR(RS) : 52 IF HERES INIT 52 

+ 4 o7e218 062705 000046 2$: ADD #C.SIZE,R5 ; GO TO NEXT CONTROLLER 
20 076526 001362 BNE 
21 : GET 52 CODE 
22 076530 004737 076762 CALL GTT452 

3; IF ANY CONTROLLER NOT IN INIT STATE => Kj 

24 076534 013737 065052 065056 MOV URUN ,UCNT : # OF CONTROLLERS 

25 076542 013705 065032 MOV TSTTAB,RS 3; START OF CONTROLLER TABLES 
26 076546 016504 000000 6$: MOV C.UADR(RS) ,R4 : R4 => UDAIP 

27 076552 042765 177737 000014 BIC #*C<CT. hE C.FLG(RS) 3; CLEAR FLAGS 

28 076560 116537 000002 002074 MOVB C.UNITC(RS) ),L$LUN 

29 076566 005765 00000. TST CUNIT(R5) 

30 076572 100416 BMI $ 3; IF CONTROLLER DROPPED, DON'T TEST 
31 076574 032765 000040 000014 BIT #CT.U5O,C.FLG(RS) 3 is 3 50? 

32 076602 001012 BNE si $ RANC 

33 076604 005764 000002 TST 2(R4) ; IS IT INITED? 

34 076610 001002 BNE 3; IF SO, CONTINUE 

35 076612 000137 076744 JMP RNT4DE ; ELSE, ERROR 


; LOAD 52 CODE 


37 076616 004737 104456 7$: CALL _ LOADDM : LOAD 52 CODE 
38 076622 001402 BEG 8b 
39 076624 005237 065054 INC URNING 
076630 062705 000046 8$: ADD #C.SIZE,R5 
41 076634 005337 065056 DEC UCNT 
42 076640 001342 BNE : CONTINUE UNTIL DONE 
43 GET 50 CODE 
44 076642 004737 076770 RNT450:_CALL 6TT450 
45 : LOAD 50 CODE 
46 076646 013737 065052 065056 MOV URUN,UCNT 
47 076654 013705 065032 MOV TSTTAB,RS 
48 076660 005765 000002 10$: TST C.UNIT(RS) 
49 076664 100417 BMI 1i$ 
50 076666 032765 000040 000014 BIT #CT.U5SO,C.FLG(RS) : IS IT A 50? 
51 076674 001413 BEQ 11$ : IF NOT, CH 
5 076676 042765 177737 . 000014 BIC #*C<CT.USO>,C.FLG(RS) : ELSE, CLEAR BITS 
53 076704 116537 000002 002074 MOVB C.UNIT(R5),L$LUN : SAVE LOGIC UNIT NUMBER 
54 076712 004737 104456 CALL _ LOADDM : LOAD DM C 
55 076716 001402 BEG 11$ : IF ERROR, BRANCH 
56 076720 005237 065054 INC URNING : ELSE, CONTROLLER IS RUNNING 
57 076724 062705 000046 11$: ADD #C.SIZE,R5S : POINT TO NEXT CONTROLLER TABLE 


76522 005337 065056 Dec clit : 
| 


ESTE OAT, 








ROUTINES SECTION 
58 076730 005337 065056 DEC UCNT 
59 076734 001351 BNE 10$ 3 CONTINUE UNTIL DONE 
60 076736 005737 065054 TST URNING : SET FLAG BY CHECKING IF ANY CONTROLLERS RUN 
61 076742 000207 RETURN 


= 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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GLOBAL SUBROUTINES SECTION 


1 076744 


3 076756 


000261 
000137 076642 


RNT4DE: ERRSF 


SEC 
JMP 


9, ,ERROOO 


RNT450 


SEQ 0162 


TRAP CSERSF 
WORD 9 


«WORD 0 
-WORD ERROOP 


: START LOADING 50 CODE 








erecce UDA & DISK DRV 


OBAL SUBROUTINES SECTION 


76762 
76766 


012701 
0004 


107044 
076242 


H 
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sGTT452 & GTT450 
3GET TEST 4 FOR UDASO OR UDAS2 (DEPENDING ON THE ENTRY POINT) 


6TT452: MOV 


8 
GTT450: MOV 
GTT4: M0 


JMP 
1$: RETURN 


#8.,R1 

GTTé 

#9. R1 
#<STORAG-DMFRST>,RS 
R1,FNUM 

RDREC 

1$ 

TINITE 


3 R1 = T4 FOR 52 FNUM 
; R1 = T4 FOR 50 FNUM 
: DMPROG ALREADY IN MEMORY? 
: IF SO, EXIT 

: ELSE, READ RECORD. 

; BRANCH IF ERROR 


SEQ 0163 








GLOBAL SUBROUTINES SECTION 


077022 010137 065052 
077026 005037 065054 


SOVONOUEWN $0 OONOUSWwh— 


077032 


013737 065052 
1 077040 01 


3 

3705 065032 
2765 177737 
6 0002 


PMONINOR) 2 


37 077110 001355 

38 

+4 

o 077112 005737 065054 


46 077116 





000207 
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065056 


000014 
002074 














3 RUNDM 


LOAD AND RUN A DM PROGRAM IN THE CONTROLLERS. RETURN WHEN ALL 
3DM PROGRAMS HAVE TERMINATED. 


_—- 
TSTTAB = POINTER TO FIRST CONTROLLER TABLE 
R1 = NUMBER OF CONTROLLERS TO TEST 

IMPLICIT INPUTS: 

{OUTPUT 3 OG = POINTER TO START OF DM PROGRAM IN MEMORY 


Z SET IF NO CONTROLLERS SUCCESSFULLY STARTED 
TALL REGISTERS ARE USED AND PREVIOUS CONTENTS DESTROYED. 


RUNDM: ant oP SAVE NUMBER OF UNITS TO RUN 


NING [CLEAR NUMBER OF UNITS RUNNING 
;LOAD DM PROGRAM INTO EACH CONTROLLER 
STLDDM: MOV URUN -UCNT :SET COUNTER OF UNITS 
hea MOV TSTTAB,RS :GET FIRST CONTROLLER TABLE 
: BIC #°C<CT. U50>, C.FLG(RS) :CLEAR ALL FLAGS 
MOVB C.UNIT(RS) .LSLUN ;SEE IF UNIT TO BE TESTED 
TST C.UNITCRS) 
BMI LDNEXT :IF NOT, DON'T LOAD THIS UNIT 
ASSUME CT.AVL EQ BIT15 
CALL LOADDM :LOAD. THE DM PROGRAM 
BEQ LDNEXT [IF ERROR, GO TO NEXT CONTROLLER 
INC URNING [IF NO ERROR, COUNT UNIT RUNNING 
LDNEXT: ADD #C.SIZE,R5 [MOVE TO NEXT CONTROLLER TABLE 
DEC UCNT SCHECK IF MORE CONTROLLERS 
BNE LDDM [LOAD NEXT 
ZCHECK IF ANY CONTROLLERS LOADED 
TST URNING yANY UNITS LOADED? 


3 THE DM PROGRAMS ARE NOW IN CONTROL 
sRESPDM MUST BE CALLED TO RESPOND TO THEIR REQUESTS 


RETURN 





ae 


| 
| 
{ 





onumeecmmmemee 


13 
CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 156 SEQ 0165 
GLOBAL SUBROUTINES SECTION 


} ;RESPDM 
3 RESPOND TO DM REQUESTS. RETURN WHEN ALL DM PROGRAMS 
4 SHAVE TERMINATED. 
| 
6 077120 013705 065032 RESPDM: MOV TSTTAB. RS :GET CONTROLLER TABLE ADDRESS | 
7 077124 013737 065052 065056 MOV URUN,U ZSET COUNTER OF UN 
8 077132 016504 00001 RESPCT: MOV C. tat (RS), R4 ‘GET HOST COMM AREA ADDRESS 
9 077136 032765 000002 000014 BIT #CT.RN,C~FLG(RS) [CHECK IF PROGRAM RUNNING 
10 077144 001446 BEQ RSPNXT :1F NOT, LOOK AT NEXT 
11 077146 116537 000002 002074 MOVB C.UNIT(RS),.LS$LUN ZSTORE UNIT NUMBER UNDER TEST 
12 077154 032765 000010 000014 BIT #CT.MSG,C.FLG(RS) ‘SEE IF UINTERRUPT RECEIVED 
13 077162 001071 BNE RSPIN TIF $0, LOOK AT PACKET 
14 077164 032765 000004 000014 BIT #CT.CMD,C.FLG(RS) ‘SEE IF COMMAND HAS BEEN SENT 
15 077772 001520 BEQ RSPOU Z1F NOT, SEND ONE 
v :CHECK IF UDA STILL RUNNING | 
19 077174 011503 MOV (R5),R3 :GET ADDRESS OF UDAIP 
20 077176 016301 000002 MOV 2(R3),R1 [LOOK AT UDASA REGISTER 
21 077202 001405 BEQ RSPTM :IF ZERO, UDA STILL RUNNING 
22 077204 ERRDF 30,,ERRO30 :REPORT UDA HAS FATAL ERROR 
077204 104455 TRAP = CSERDF 
077206 000036 .WORD 30 
077210 000000 “WORD 0 
077212 075332 “WORD ERRO30 | 
3 077214 000445 BR RSPDRP ;DROP CONTROLLER FROM TESTING | 
$2 ;CHECK FOR TIMEOUT OF RESPONSE 
27 077216 RSPTM: 
33 077216 005737 065222 TST KW. CSR zSEE IF A CLOCK ON SYSTEM 
3 077222 001416 BEQ RSPNTO :DON'T TIME IF NO CLOCK 
35 077224 023765 065234 000042 CMP KW. EL #2, C.TOH(RS) [COMPARE TO TIMEOUT COUNTER 
077232 101005 BHI RSPT 
37 077234 001011 BNE RSPNTO 0 
77236 023765 065232 000040 CMP KW.EL,C.TOCRS) 
39 077244 103405 BLO RSPNTO z1F TOO MUCH TIME ELAPSED SINCE LAST INTERRUPT 
40 077246 RSPTMO: ERRDF 31,,ERRO31 [REPORT TIMEOUT ERROR 
077246 104455 TRAP  CSERDF 
077250 000037 «WORD 31 
077252 000000 <WORD 0 
077254 075346 “WORD ERRO31 
41 077256 000424 BR RSPDRP zDROP CONTROLLER FROM TESTING | 
43 $7 7500 a BREAK yALLOW DRS TO SEE TERMINAL INPUT 
077260 104422 TRAP  CS$BRK 





CZUDCCO UDA & DIS 
GLOBAL SUBROUTINE 


A) et ed ed ed od od 
SOONOUS Wh 


24 077344 


NRA 


DRV 
SEC 


062705 
005337 
001302 
000674 


042765 
005337 
001347 
000207 








sANY CLOCK ON SYSTEM? 
;BYPASS IF NOT 
; A STATISTICAL REPORT 


sPRINT THE REPORT 
TRAP CSDRPT 


me TO NEXT TABLE 


3 TROLLER 
;LOOK AT FIRST CONTROLLER AGAIN 


> CLEAR PROGRAM RUNNING 
ye rrr: Be ag pmo COUNT 
Y STILL RUNNING, LOOK AT THEM 


CHECK FOR TIME TO PRINT STATISTICAL REPORT 
065222 RSPNXT: TST KW.CSR 
BE PNRP 
065234 065240 ina SAL EL ee. STIME+2 
BNE RSPN 
065232 065236 0 noes SEL STINE 
RSPRPT: DORPT 
SWITCH TO NEXT CONTROLLER 
000046 RSPNRP: ADD #C.SIZE,R5 
065056 DEC UCNT 
BNE _RESPCT 
BR RESPDM 
sREMOVE A CONTROLLER FROM TESTING 
000012 000014 RSPDRP: BIC #CT.RN+CT.MSG,C.FLG(RS) 
065054 DEC URNING 
BNE RSPNXT 
RETURN 


iF 
‘ELse. RETURN 10 TEST SECTION 
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SEQ 0167 | 
GLOBAL SUBROUTINES SECTION 








27 077434 001445 RSPOU: BEQ RSPOUT LOOK AT REQUEST NUMBER IF SO 


J ;CONTROLLER HAS RESPONDED, LOOK AT MESSAGE PACKET 
; ;CHECK FOR PROPER OPCODE IN END PACKET 
5 077346 012700 000204 RSPIN: MOV #OP.END+OP.SSD,RO 3GET SEND DATA END PACKET OPCODE 
6 077352 032765 000020 000014 BIT #CT.REQ,C.FLG(RS) ;LOOK IF SEND DATA OR RECEIVE DATA 
7 077360 001402 BEd RSPMWR 
8 077362 012700 000205 V #OP.END+OP.RSD,RO sCHANGE TO RECEIVE DATA END PACKET OPCODE 
9 077366 120064 000030 RSPMWR: CHPB RO,HC.MPK+P. OPCD(R4) [COMPARE TO OPCODE IW END PACKET 
10 077372 001010 BNE RSPERR 
4 zLOOK AT STATUS CODE idk 
14 077374 032764 000037 000032 BIT #ST. MSK HC. MPK+P, -STS(R4) sCHECK FOR STATUS CODE ST.SUC (ZERO) 
13 077402 001004 BNE RSPERR 
7 :CHECK FOR EXPECTED REFERENCE NUMBER 
19 077404 026564 000044 000020 CMP C.REF(RS),HC.MPK+P.CRF(R4) :CHECK IF CORRECT REF NUMBER | 
20 077412 001405 ‘° BE PPTW 
21 077414 RSPERR: ERRDF 33,,ERRO33 
077414 104455 TRAP C$ERDF 
077416 000041 : «WORD 33 | 
077420 000000 -WORD 0 
077422 075376 -WORD ERRO33 | 
32 077424 000741 BR RSPDRP ;DROP UNIT FROM TESTING | 
$3 3CHECK IF RESPONSE FROM SEND OR RECEIVE DATA COMMAND 
26 077426 032765 000020 000014 -RSPPTW: BIT #CT.REQ,C.FLG(RS) CHECK IF RESPONSE FROM DM PROGRAM | 
| 





11 077474 
07747 


oe ad ot 
CON AUIS WI 
So o 
N 
~“ 
wi 
_ 
~w 


37 077606 
38 077614 
39 

40 077616 


46 077642 
47 077646 





000711 
012700 


001270 


042765 
032765 
001014 


012700 


042765 
004737 
012700 


000137 


000272 
007777 
060000 
170000 


000272 
000017 


000004 


105464 
000106 


077652 


000010 
000020 


000005 


1 
000020 


000020 


105366 
000264 


000040 
105736 
077262 


000272 


000014 
000014 


000014 


000014 
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SEQ 0168 | 


sMAINTENANCE READ END PACKET RECEIVED, LOOK AT REQUEST FROM DM PROGRAM 


RSPPT2: MOV HC. BF2 (RG) R1 
BIC 777,R1 
CMP apy 44g R1 
BNE 1$ 
BIC #°¢007777. HC.BF2(R4) 
MOV HC.BF2(R4),R 
CMP R1,#DSPSIZ 
BLO RSPPT3 
1$: ERRDF 32,,ERRO32 


BR RSPDRP 
RSPPT3: MOV #OP.SSD,RO 
C CMD 


R4,R3 
ADD #HC.BSZ,R4 
MOV (R4), 
MOV (R4)+, (R3)+ 


CALL ARSPDSPCR1) 
BNE RSPD 


SEND COMMAND BACK TO UDA 


RSPOUT: BIC #CT.MSG,C.FLG(RS) 
BIT #CT.REQ,C.FLG(RS) 
BNE RSPOU2 


MOV #0P.RSD,RO 

CALL BLDCMD 

MOV #HC.BF2,R0 

CALL CLRBUF 

BIS #CT.REQ,C.FLGC(RS) 
BR RSPOUS 


RSPOU2: BIC #CT.REQ,C.FLG(RS) 


RSPOU3: 
CALL SNDCMD 
OV £3. 590. RO 


JMP RSPNXT 


434 “gt NUMBER 


‘Ts SPECIAL TYPE SET? 
31F NOT, ERROR 
;CLEAR TY 4 


:GET REQUEST NUMBER 
;CHECK IF IN EXPECTED RANGE 


;BAD REQUEST NUMBER 


TRAP CSERDF 
32 


0 
ERRO32 


:DROP UNIT FROM TESTING — 


BUILD A SEND DATA COMMAND PACKET 
R ANSWEP TO DM PROGRAM 
POINT TO tt 5 IN PACKET 
; AND CLEAR BUFFER 
:R3 PCINTS TO COMMAND BUFFER 
:R4 POINTS TO MESSAGE BUFFER 
3GET REQUEST R 
PUT REQUEST aoa INTO COMMAND PACKET 
;DOUBLE REQUEST NUMBER 
CALL REQUESTED ROUTINE 
;ROUTINE RETURNS Z CLEAR TO DROP UNIT FROM TESTING 
: Z SET IF COMMAND READY TO SEND TO UNIT 


CLEAR MESSAGE RECEIVED FLAG 
:CHECK WHICH COMMAND TO SEND 
TBRANCH” IF RESPONSE TO REQUEST 


BUILD RECEIVE DATA COMMAND 


em TO Ys BUFFER 
SET REQUEST BIT 


CLEAR REQUEST BIT 


SEND COMMAND TO 
;SET TIMEOUT FOR re MINUTES 


PUT TIME IN CONTROLLER TABLE 
NOW WAIT FOR END PACKET 





char earcertanaiaam meee: 
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GLOBAL SUBROUTINES SECTION 
1 sRESPONSE REQUEST DISPATCH TABLE 
: 077652 077710 RSPDSP: .WORD TIMSIZ ; 0. SET UP FREE MEMORY FOR ADDRESS TESTING 
4 077654 100030 eWORD T2DLL : 1. PROVIDE DIAGNOSTIC ae ae FOR DISK DRIVE 
5 077656 100174 ~WORD T2CMD 3 2. GET MANUAL_INTERVENTION COMMAND 
6 077660 100644 -WORD T4MPRM : 3. TELL DATA PATTERN 
7 077662 100666 -WORD T4UPRM : 4. TELL UNIT treeepin? CLEAR CONTENTS 
8 077664 101146 -WORD 14881 : 5. TELL BAD BLOCKS (FIRST io 
9 077666 101176 -WORD T4BB2 : 6. TELL BAD BLOCKS (LAST 
10 077670 101226 »WORD T4SOFT : 7. ADD TO SOFT ERROR AND eee. COUNTS 
11 077672 101254 -WORD T4SEEK : 8. ADD 1000 TO SEEK COUNT 
12 077674 101274 -WORD T4MXFR :_9. ADD TO MEGABITS READ AND WRITE COUNTS 
13 077676 101436 «WORD UTOTST 710. 
14 077700 101542 «WORD ERRMES 311. REPORT ERROR MESSAGE 
15 077702 10176 «WORD ERRMC 312. REPORT ERROR MESSAGE AND COUNT HARD ERROR 
16 077704 1021 -WORD MESSAG 313. PRINT A DESCRIPTIVE MESSAGE 
4 077706 102214 «WORD DONE 314. MARK DM PROGRAM AS NO LONGER RUNNING 
19 000017 DSPSIZ=<.=RSPDSP>/2 LEGAL NUMBERS ARE LOWER THAN THIS 


| 
TELL WHICH DRIVES TO TEST 
| 
| 






Ss 
1 
2 
3 
4 
5 
6 
4 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 


CONOULSWN—Oo 0OON 


sNORMAL MAINTENANCE READ BUFFER DESCRIPTION 


sBYTE OFFSET FROM 
START OF BUFFER 


68 


soon - SSNS ROD BESS Bee nw ee D,Deoenaa 


REQUEST NUMBER 


(oT ee ie Oe Ee oe ae em Ser ee Se 2D SS Se me oH Dee > 
; DATA ARGUMENT #2 
fowe seem oanceemae 

$e wesw emer eos eee mec ese eeeee 


__DATA ARGUMENT #6 


cae nro maaamam > 


~_DATA ARGUMENT a? 


$owoeeoweweoecowceceooccececcccn 
$weweewoooowowwoecoowcecoeccccoce 





USED TO SELECT ROUTINE 
R4 CONTAINS THIS ADDRESS 





ee eee ae 
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GLOBAL SUBROUTINES SECTION 





\ ;NORMAL PSEUDO-TERMINAL IN PACKET DESCRIPTION GIVEN IN RESPONSE TO ABOVE PACKET 
g :BYTE OFFSET FROM 
4 3 START OF PACKET trees emo Beane ar naeesama wo} 
2 : 0 ! REQUEST NUMBER { ECHOED FROM REQUEST PACKET 
4 : 2 _DATA ARGUMENT #1 { R3 CONTAINS THIS ADDRESS 
9 ; 4 “DATA _ARGUMENT #2 ! ALL DATA ARGUMENTS ARE RETURNED 
10 : $eceeneeeeceeewenseses oe w-s---=-+ CONTAINING ZEROS UNLESS 
11 : 6 “DATA ARGUMENT #3 ! SPECIFICALLY INDICATED BY 
12 : oe weeweweneeewcwenesecesen=+ RESPONSE ROUTINE. 
13 ; 8 ! DATA ARGUMENT #4 ' 
é = me > ow Oe © Be BO) oe o> ww ow @ & ow Se oe @ Oo oe ma cp es oe oe fe 
15 ; 10 ! DATA ARGUMENT #5 ! 
V7 ; 12 ! DATA ARGUMENT #6 ! 
19 : 14 ' DATA ARGUMENT #7 
20 3 tem cen ees ee ese sees cesses eesee oot 
21 ; 16 ! DATA. ARGUMENT ry ! 
35 : 18 ! DATA ARGUMENT "9 ! 
25 : 20 ! “DATA ARGUMENT #10 ! 
: 22 ! DATA ARGUMENT #11 
Fe 
; PTE A EMDR xB As ; 
; 68 ! DATA ARGUMENT #34 
















CZUDCCO UDA & DIS 
GLOBAL SUBROUTINE TION 


sTIMSIZ - DM REQUEST 0 


ISET UP MEMORY FOR ADDRESS TESTING FROM UDA. 

PLACE ADDRESS OF EACH LOCATION gh EACH ale IN FREE 

;MEMORY. RETURN At a OF FREE MEMORY CMD.02 I BITS) 
AND CMD.03 (HIGH BITS). RETURN LAST LOCATION oF FREE MEMORY IN 

CMD. 04 AND CMD.05. ALSO RETURN FIRST EXISTANT LOCATION IN CMD.06 

+ AND CMD.07; LAST EXISTANT LOCATION IN CMD.08 AND CMD.09. 


INPUTS: 

: R5 = CONTROLLER TABLE ADDRESS 

: R4 = MESSAGE PACKET DATA ADDRESS (POINTING TO MSG.02) 
‘ourPUTS: 3 = COMMAND PACKET DATA ADDRESS (POINTING TO CMD.02) 


COMMAND PACKET CONTAINING: 
(R3) LOW ADDRESS BITS OF FIRST WRITABLE ADDRESS 


NMOMORORONONO RY 2 a 
OUSWN $0 OONAOUSWN OC OONOULSWwh— 


: 2.(R3) HIGH ADDRESS BITS OF FIRST WRITABLE ADDRESS 
: 4.(R3) LOW ADDRESS BITS OF LAST WRITABLE ADDRESS 
: 6.(R3) HIGH ADDRESS BITS OF LAST WRITABLE ADDRESS 
; 8.(R3) DRESS BITS OF FIRST READ 
; 10.(R yy ADDRESS BITS OF FIRST READABLE ADDRESS 
; 12.(R3) LOW ADDRESS BITS OF LAST READAGLE ADDRESS 
; Ds HIGH ADDRESS BITS OF LAST READABLE ADDRESS 
077710 TIMSIZ: 
28 077710 013701 065016 MOV FFREE,R1 GET FIRST ADDRESS OF FREE MEMORY 
$3 077714 013702 065020 MOV FSIZE,R2 :GET SIZE 


31 :FILL MEMORY WITH ADDRESS PATTERN 
33 077720 010111 MEMFIL: MOV R1,(R1) :WRITE DATA INTO LOCATION 

34 077722 062701 000002 ADD #2.R1 ZINCREASE ADDRESS TO NEXT LOCATION 
35 077726 005302 DEC R2 [COUNT THE WORDS 

36 077730 001373 BNE MEMFIL [FILL ALL WORDS 

38 :SEND LOCATION OF FREE MEMORY TO UDA 

40 077732 013723 065016 MOV FFREE, (R3)+ ;LOAD FIRST ADDRESS OF FREE MEMORY 
41 077736 005023 CLR (R3)+ HIGH ORDER BITS ARE ZERO 

42 077740 013700 065020 MOV FSIZE,RO IGET SIZE OF FREE MEMORY 

43 077744 006300 :CONVERT TO BYTES 

44 077746 063700 065016 ADD FEREE, RO [COMPUTE LAST LOCATION 

45 077752 162700 000002 SUB #2, 

46 077756 010023 MOV RO. tR3)+ :LOAD LAST LOCATION 

47 077760 005023 CLR (R3)+ [CLEAR HIGH ORDER BITS 


SUBROUT 


Wea es 
SONAUESWN SO OONOUSWN— 
= VIVID 
EERE 
RNSo 


INES SECTION 


00502 
013700 
001 


002120 


000076 
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SEND LOCATION OF READABLE MEMORY 


(R3)+ 
(R3)+ 
 aaleciadas 


R1, (R3)+ 


RETURN 


SEND ZERO AS START OF READABLE MEMORY 


:GET HIGH MEMORY ADDRESS 
:CLEAR HI IT 
;SHIFT LEFT 6 PLACES 


SET LOW ORDER BITS 
:PUT INTO BUFFER 


—- 7 


SEQ 0173 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
34 
5 


SSeS WWWIWINIDININNNINNNID 2 3 A tO oo 


Swn-o0n 
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sT2DLL = DM REQUEST 1 
; PROVIDE DIAGNOSTIC TO DOWNLINE LOAD INTO DISK DRIVE. 


THE UDA MAY e USED TO GET THE DIAGNOSTIC IF THE SYSTEM LOAD DEVICE 
31S ON THE UDA. THIS ACTION WILL CAUSE A REINITIALIZATION OF THE UDA 
AND THE RING STRUCTURE MOVED. SINCE THIS PROGRAM HAS NO WAY TO 
;DETERMINE IF THE UDA IS USED, IT WILL ALWAYS ASS yh i IS USED AND 
WILL INITIALIZE AND RELOAD THE DM PROGRAM AFTER READ TH 
DIAGNOSTIC. THE OUTPUTS OF THIS ROUTINE ARE STORED AND SENT TO THE 
:DM PROGRAM IN THE UTOTST REQUEST. 


: INPUTS: 
R5 = CONTROLLER TABLE ADDRESS 
R4 = ah eni DATA ADDRESS 
(R4) DRIVE NUMBER 
2.(R4) A_VALUE THE DM PROGRAM WISHES RETURNED 
4.(R4) REGION TO WHICH PROGRAM IS TO BE LOADED IN DISK 
6.(R4) 2 WORD PROGRAM NAME IN RADSO 
R3 = COMMAND DATA ADDRESS 
OUTPUTS: 


COMMAND PACKET COULD CONTAIN THE FOLLGWING: 
(R3) ONE IF PROGRAM PROVIDED, TWO IF PROGRAM NOT AVAILABLE 
2.(R3) thy NUMBER 
4.(R3) COPY OF THE VALUE FROM DM PROGRAM 
6.(R3) REGION TO WHICH PROGRAM IS TO BE LOADED 
8.(R3) ADDRESS OF FIRST BYTE TO BE DOUNL TNE LOADED 
10.(R3) HIGH ORDER BITS OF ADDRESS 
12.(R3) BYTE COUNT OF PROGRAM TO BE DOWNLINE LOADED 


Z SET 
iTHIS PROGRAM WILL NOT SEND _A COMMAND PACKET IN RESPONSE TO THIS REQUEST. 
3THE UDA WILL BE REINITIALIZED AND THE DM PROGRAM RELOADED. THEN THIS DATA 
WILL BE APPENDED TO THE NEXT UTOTST REQUEST. 


COPY REQUEST DATA TO STORAGE 


T20LL: 
CLR DLL ;CLEAR CONTROL WORD 
MOV (R4)+,DLLDR sDRIVE NUMBER 
MOV (R4)+,DLLV ;VALUE FROM DM 
MOV (R4)+,DLLR REGION 
MOV (R4)+,DLLNAM sPROGRAM NAME 


MOV (R4)+,DLLNAM+2 : (TWO WORDS) 
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SEQ 0175 | 


1 sRESET UDA AND READ DM PROGRAM 
: 100060 005075 000000 CLR a(R5) ZRESET THE UDA 
4 100064 013737 065016 065272 MOV FFREE,DLLADR 3GET ADDRESS WHERE PROGRAM 
5 100072 003037 065274 CLR DLLADR+ BE STORED 
6 100076 013737 065020 065276 MOV FSIZE,DLLSIZ . SAVE CURRENT SIZE OF MEMORY 
100104 004737 107004 CALL RDDLL *READ DLL PROGRAM FRon DATA FILE 
8 100110 403006 BCC 1$ < PROGRAM. NO T FOUND IF CARRY SET 
9 100112 0052 063866 INC DLL sRETURN 1 IF PROGRAM FOUND 
10 160138 005237 06526. 1$: INC DLL sRETURN 2 IF PROGRAM NOT FOUND 
11 100122 013737 065276 065020 MOV DLLSIZ,FSIZE [COMPUTE SIZE OF DLL PROGRAM 
12 100130 013737 065016 065276 MOV FFREE,DLLSIZ 3; AND RESTORE ORIGINAL FFREE 
13 100136 163737 065272 065276 SUB DLLADR,DLLSIZ : AND FSIZE VALUES 
14 100144 013737 065272 065016 MOV DLLADR,FFREE 
15 100752 005726 : TST (SP)+ ;POP RETURN ADDRESS OFF STACK 
16 100154 012701 000001 MOV #1,R1 [RUN THE DM PROGRAM AGAIN 
17 100160 004737 077022 CALL RUNDM 
18 100164 001402 
19 100166 000137 077120 JMP RESPDM 
20 100172 000207 2s: RETURN 










FWY OC OONOUESWN $0 OONOUSWh— 


NORINONININININ 2 A A OS 


nN 
Sonou 


¥ UNS 


35 
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= 
N“N 
Sxa 


ROR) 8 od ot od od ~N 
RNSOFRVVOORUA 


032737 
001002 
000137 
104450 
103406 


000200 065000 


100626 


104212 


100626 


103132 






:T2CMD = DM REQUEST 2 
GET MANUAL INTERVENTION COMMAND 


; INPUTS: 


mmegte Ge Se Se Ge Ge Se Ge Se Ge Ge Ge Se Se Se Se Be Ge Ge Se Se Se 


T2cmD: 


RS = CONTROLLER th koe — 


R4 = MESSAGE DATA 
(R4) DRIVE _NU 
2. (R4) eh: 


IF OPERATI 


CODE 
wines FOR DRIVE. ECHO OF PREVIOUS RESPONSE ALL OTHER TIMES. 


ON E 
4. (Rd) DATA BYTE READ (TO BE PRINTED) 


- COMMAND DATA ADDRESS 


OUTPUTS: 


COMMAND DATA FILLED — THE FOLLOWING: 


(R3) ey i CoD 


io - fh 
3° AGNOSE 
IF oPERATION CODE = 
2.(R3) R BER 


IF got 
6.(R3) DAT 
Z SET IF DATA RETU 


1, 2 OR 3 
4. (R3) OFFSET INTO REGION 
ro oo * 1 


RNED 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 


BIT #SM.MAN,SFPTBL+SO.BIT 
BNE T2CMDM 
JMP T2CMDX 


T2CMDM: MANUAL 


T2CMD9: 


T2CMDO: 


BCOMPLETE T2CMDO 
PNTF T2WARN 


JMP T2CMDX 


CALL GTDRVT 
BEQ 
RETURN 


LOOK AT MANUAL INTERVENTION MODE 
EXIT IF NOT WANTED 


MANUAL INTERVENTION ALLOWED? 


TRAP CSMANI 
PRINT WARNING IF NOT 
BCS T2CMDO 


JSR_R1,LPNTF 
- WORD aes 


2GET DRIVE NUMBER 

GET OPERATION CODE 

BRANCH IF NOT ZERO 

GET DRIVE TABLE ADDRESS 
sCHECK IF DRIVE FOUND 
RETURN WITH Z CLEAR IF NOT 


SEQ 0176 


er a a ey 
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SEQ 0177 | 
GLOBAL SUBROUTINES SECTION | 
1 100246 1$: - PNTF_T2CMS1,D.UNIT(R4), (RS), (R4) :PRINT DESCRIPTION | 
100246 011446 MOV (R4),=(SP) | 
100250 011546 MOV (R5),=(SP) | 
100852 916446 900902 MOV D.UNIT(R4),=(SP) | 
100256 004137 10421 JSR_R1,LPNTF | 
100262 066462 .WORD f2cMS1 | 
100264 000006 “WORD PNT.CT 
2 100266 005037 065246 CLR T2WRR ;CLEAR ALL STORAGE WORDS 
3 100272 005037 065250 CLR T2WRO 
4 100276 005037 065252 CLR T2DR 


ry 
“ovo 


2 
3 


ONO 
ee ee ee eee 


1 100302 
306 


iettetetetet ot 
SENoOROORSOROFOORN 


oa 
NM 


000002 


065250 
103600 


000057 
104040 


103630 


000015 
104040 
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T2CMD2: a #2,R2 
BNE T2CMDQ 
PRINT <#° > 


MOV T2WRR,R1 


MOV (R4)+,R1 
CALL T2PNTB 
PRINT #CR 


7SEE IF LAST OPERATION WAS READ 
BRANCH IF NOT TO QUESTION 
PRINT ONE SPACE 


MOVB #° ,RO 
CALL CPNT 
PRINT REGION 
PRINT OFFSET 
zPRINT A SLASH 
MOVB #°/,RO 
CALL CPNT 
PRINT THE DATA 
END THE LINE 
MOVB #CR,RO 
CALL CPNT 


SEQ 0178 | 


wr 


SS 
or 


seeecees 


R 


BOSS eee EER EEEe 
RERSSERESNSENSR ESS 


aad and nd aad ond and ed od 
NOVUEWN—OOONAOUS 
kk a a a ak kk a dd dd de 


° 
R 





065102 
000105 
000104 


000003 
103712 


065252 
065252 
103712 
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NOW ASK FOR COMMAND INPUT 
T2CMDQ: GMANID T4OPT7,TEMP,A,-1,1,20.,NO 


MOV #TEMP,R1 
MOVB (R1)+,R0 
M RO 


MOV #3, (R3) 
CALL T2GNUM 
Q 1$ 


BR T2CMDX 


zASK FOR COMMAND 
TRAP 


10000$: 
GET POINTER TO STRING 
GET COMMAND CHARACTER 


sSTORE DIAGNCSE OP 
:GET REGION FROM C 


MAKE SURE AT END OF LINE 


ae 
- 


Sere 


ESRVAFSRNVORSH 


s8ssesessssess 
e855 


oS 


NO DDNAOULSWN $0 OONOUSWwh— 
So 


PRODIIAD a et et os es os es os 
wis 
me ee ee ee eh ee ee me ee me ee ce ee ee ee me ee ee ee me ee ee ee ed ed ed ed 


MMMM AMOI UI 


33 


S588 


° 
& 


Ses 
MUSESNSRSONERS 


& 
& 


338 
FS 
No 


000207 


004137 
067051 
000000 
000651 


000002 
000122 


000127 


000001 
103712 


000002 


065250 
000004 
103712 
000002 
000004 
103712 
000004 
103712 


000002 
000004 


104212 
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MOV #2, (R3) 
CMP #°R,RO 
BEQ T2CMDR 


DE 
MOV 2(R3),T2WRR 
apy 4(R3) , T2WRO 


RETURN 
: PNTF T2CMS5 


BR T2CMDQ 


COMMAND MUST BE EITHER READ OR WRITE 


¢  ;CHECK IF READ 


sCHECK IF WRITE 
: IF NOT = ERROR 


GET DATA BYTE 
ERROR IF NO DATA 


30R GREATER THAN TWO DIGITS 
STORE DATA BYTES IN BUFFER 
PUT REGION AND OFFSET 
:__INTO BUFFER 


: INCREMENT OFFSET 


3 SAVE are 


ON 
sSAVE OFFSE 


I 
SET 
REPORT ERROR MESSAGE 
JSR_R1,LPNTF 
-WORD T2CMSS 
-WORD PNT.CT 
:GO ASK AGAIN 
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J :T4MPRM = DM REQUEST 3 

? sREQUEST FOR TEST 4 CONTENTS OF DATA PATTERN 16. 

5 : INPUTS: 

6 3 R5 = CONTROLLER TABLE ADDRESS 

7 $ R4 = MESSAGE DATA ADDRESS 

8 ; (NO DATA) 

9 R3 = COMMAND DATA ADDRESS 

10 ‘OUTPUTS: 

11 ; OMMAND DATA FILLED WITH THE FOLLOWING: 

12 $ (R3) NUMBER OF WORDS IN DATA PATTERN 16 

i? : 2.(R3) DATA IN PATTERN 16 

15 : eo = 

i : 

18 100644 012701 000021 T4MPRM: MOV #17., 3GET COUNT 

19 100650 012702 065160 MOV eration, R2 3; AND ADDRESS OF PATTERN 16 PARAMETERS 
20 100654 012223 1$: MOV aa (R3)+ ;COPY THE DATA TO BUFFER 
21 100656 005301 DEC R 
22 100660 001375 BNE S 
23 100662 000264 SEZ ;RETURN WITH Z SET 
24 100664 000207 RETURN 


SEQ 0181 © 
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GLOBAL SUBROUTINES SECTION 


TOR) ad et et ot ot et 2s os st 
WN —$ SO VONOAUSWN $0 OONOU Sw 








;T4UPRM = DM REQUEST 4 
TREQUEST FOR TEST 4 UNIT PARAMETERS 


: INPUTS: 
R5 = CONTROLLER gre} ADDRESS 
R4 = MESSAGE DATA ADDRESS 
(R4) DRIVE N NUMBER 
2.(R4) DRIVE SERIAL NUMBER 


6. iRG) 
8.(R4) HDA SERIAL NUMBER 


14. (R4) 
R3 = COMMAND DATA ADDRESS 
OUTPUTS: 
COMMAND DATA FILLED WITH 7 Ae 5 ees 
(R3) at th = Initia toe R_ TRUE) 


WRITE 
DIAGNOSTIC CYLINDERS 
ECC CORRECTION 

EAD ONLY 
tet ONLY 


TRIES 
TRACK / GROUP AND CYLINDERS SPECIFIED 


bd 


O-NW  SUANOOO—lwWwS 


PECIFIED 
TRACK SPECIFIED (0 = GROUPS SPECIFIED) 
HAS MEANING ONLY WHEN BIT 5 IS ZERO 
~- WRITE CHECKS ENABLED 


Ow WoOWWWVIVIOVIOIOW 
on een bt tne be ba mt ft Be be Ps at 
Se | 


@ 
bend te 
a4 


BIT DATA COMPARE ALWAYS 
2.(R3) DATA PATTERN NUMBER 
4 PARAMETER BIT 5 SET 

4.(R3) COUNT OF BEGIN/END SETS 

6. (R3) ase tie (2 WORDS) THEN END BLOCK (2 WORDS) 


OR 
IF COUNT OF BEGIN/END BLOCKS = 0 
R3) tog! CYLINDER (2 WORDS) THEN END CYLINDER (2 WORDS) 
END CYLINDER A NEGATIVE VALUE IF TO TEST ENTIRE AREA 
ARAMETER BIT 5 CLEAR 
) STARTING CYLINDER 


AR 
R3 
(2 WORDS) 

3) ENDING CYLINDER (2 WORDS) 

3) NEGATIVE FOR ALL CYLINDERS 

3 NUMBER OF TRACKS OR GROUPS SPECIFIED 
) 1 TO 7 TRACK OR GROUP NUMBERS 
DETERMINED BY PARAMETER BIT 4 


T IF DATA RETURNED 
EAR IF UNIT NUMBER NOT ON THIS CONTROLLER 


ens Se5s558 mRcccee- 
WN 


CZUDCCO UDA & D 
GLOBAL SUBROUTI 


ae 
mo 
i= WK 


-—ONN GOW 
WW POS 


FWIN | O OONOUSWN OV ONOUSWNOUSWh 
— 
r 


SSNs =o 


SoSeeecccacs 
segeess 
Settee 
NWN 


ee a td od os = 4 os ss 
Coo 


Soooooooc“eocoeoooo 
Pane eae Poe Pear Pe Pee ee er er ee er Per er er 


SSsSsosos 


FRE 
2 


B 15 
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9 
00020 
040000 
040000 


000006 
000040 


000021 
000112 


000400 


000112 
000004 
000154 


000010 
000112 


TGUPRM: MOV (R4)+,R1 
MOV R4,R 
CALL GTDRVT 
BNE T4UPRX 
MOV (R2)+,D.SERN(R4) 
MOV (R2)+,D.SERN+2(R4) 
MOV (R2)+,D.SERN+4 (RG) 
MOV D.PRM(R4),R1 
#D.ZERO,R 
BIT #ISTRTH,IFLAGS 
BIT #SM.1W,SFPTBL+S0.B1T 
BIS #D.1W,R1 
R1,(R3)+ 
MOV D.PAT(R4), (R3)+ 
BIT #D.BE,R1 
Q 10$ 
;RETURN BEGIN/END SETS 
MOV #4%441,R1 
MOV R4,R2 
ADD #D.BEC,R2 
1$: MOV (R2)+, (R3)+ 
DEC RI 
BNE 1$ 
BR T4UPRX 
10$: BIT #D.CYL,D.PRM(R4) 
BEQ 20$ 


sRETURN TRACKS/GROUPS AND CYLINDERS 


TST D.BEC(R4) 
BEQ 25$ 

MOV #4,R1 
MOV R 


D 
11$: MOV (R2)+,(R3)+ 


#D.BEC,R 
12$: MOV (R3}s, (3) 


BNE 12$ 
BR T4UPRX 





SEQ 0183 


GET PARAMETER BITS 
CLEAR SOME BIT 
3IF FIRST TIME TEST 4 - e RUN 


:__AFTER A START COMMAN 
2GET INITIAL WRITE BIT 


MOVE INTO PARAMETER BITS 
PUT INTO BUFFER 

PUT PATTERN NUMBER IN BUFFER 
CHECK BEGIN/END PARAMETER BIT 
BRANCH IF NOT SET 


COUNT OF SETS TIMES WORDS PER SET PLUS CGUNT WORD 
GET INDEX INTO DRIVE TABLE 


: TRANSFER THE BEGIN/END SETS 


;LOOK AT D.CYL : 


: IT 
BRANCH IF NOT SET 


CHECK IF ANY TRACKS/GROUPS 
sBRANCH IF 
sCOUNT OF CYLINDER WOKDS 


CYLINDERS 


; TRACKS/GROUPS 





GLOBAL SUBROUTINES SECTI 


VI OOONAUEWUO0DNOUAWNR— 
ee ee ed eed eed oe 2 ed eed 
P=Y~=Y-Y-Y-Y-T-7 7) 
ee ee ee ce ceed aed aed ed 
eer 
—_ —d 3d =D 
aRWORVAR 


NONON) @  O  S 
2 2 
, ae Wwhor 


I 
ON 


000040 177774 


000004 
000154 


000040 177774 


177777 
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sRETURN CYLINDERS ONLY 


25$: 


26$: 


;RETURN 
20$: 


T4UPRX: 


BIS #D.BE,-4(R3) 
CLR (R3)+ 


BNE 26$ 
BR T4UPRX 


ENTIRE AREA 
BIS #0.BE,-4(R3) 
R (R3)+ 


+ 
MOV #-1,(R3)+ 
RETURN 


SET D.BE FOR DM PROGRAM 
sSEND ZERO BEGIN/END COUNT 


SET D.BE FOR DM PROGRAM 
2:BEGIN/END COUNT OF ZERO 
START CYLINDER OF ZERO 


END CYLINDER NEGATIVE 





SEQ 0184 


SEQ 0185 
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GLOBAL SUBROUTINES SECTION 


| :14BB1 = DM REQUEST 5 
; SREQUEST FOR FIRST 14 BAD BLOCKS 

5 ; INPUTS: 

6 3 R5 = CONTROLLER TABLE ADDRESS 

? : R4 = MESSAGE DATA ADDRESS 

2 ; (R4) DRIVE N NUMBER 

9 ; 3 = COMMAND DATA ADDRESS 

10 S OUTPUTS: 

11 ; COMMAND DATA FILLED WITH BAD BLOCKS 

12 : (R3) COUNT OF BAD BLOCKS 

13 ; 2.(R3) BAD BLOCK 1 (LOW) 

14 ; 4. (R3) (HIGH) 

i , 7 

17 ; 56.(R3) BAD BLOCK 14 (LOW) 

i fae 
20 : 2 CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 
22 101146 011401 T4881: MOV (R4),R1 :GET CRIVE NUMBER 
23 101150 004737 103132 CALL GTDRVT IGET DRIVE TABLE ADDRESS 
24 101154 001007 BNE T66B1E :CHECK IF DRIVE FOUND 
25 101156 062704 000010 ADD #D S INCREASE ADDRESS TO DATA TO COPY 
26 101162 012701 000035 MOV oriecia. #2>>,R1 :GET COUN WORDS 
27 101166 012423 1$: MOV (R4)+, (R3)+ :COPY THE "paps 

28 101170 005301 DEC R1 
29 101172 001375 BNE 1$ 
30 101174 000207 T4BB1E: RETURN 


HIGH) 
T IF DATA RETURNED 





nee 
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GLOBAL SUBROUTINES SECTION 


1 3T4BB2 = DM REQUEST 6 
5 + REQUEST LAST TWO BAD BLOCKS 
5 INPUTS: 
6 : RS = CONTROLLER , ae ADDRESS 
? ; R4 = MESSAGE DATA ADDRESS 
8 ; (R4) DRIVE NUMBER 
9 ; = COMMAND DATA ADDRESS 
10 ;OUTPUTS: 
11 ; COMMAND DATA FILLED WITH BAD BLOCKS 15 AND 16 
12 : Z SET IF DATA RETURNE 
: Z CLEAR IF UNIT NUMBER NOT ON THIS CONTROLLER 
15 101376 011401 T4BB2: MOV (R4),R1 3GET DRIVE NUMBER 
16 101200 004737 103132 CALL_GTDAVT GET DRIVE TABLE ADDRESS 
17 101204 001007 BNE T4BB2E sCHECK IF DRIVE FOUND 
18 101206 062704 000102 ADD #D.B8B15,R4 ; INCREASE [oF uae TO DATA TO COPY 
19 101212 012701 000004 GET COUNT OF WORDS 
20 101216 
21 101220 005301 
22 101222 001375 BNE 1$ 
23 101224 000207 T4BB2E: RETURN 


| 
MOV 
012423 1$: MOV (Rd) +, (R34 [COPY THE WORDS 
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GLOBAL SUBROUTINES SECTION 


3T4SOFT = DM REQUEST 7 

? sADD TO SOFT ERROR AND ECC COUNTS 

5 : INPUTS: 

6 : RS = CONTROLLER TABLE ADDRESS 

7 ; R4 = MESSAGE DATA ADDRESS 

8 : (R4) DRIVE NUMBER 

9 : 2.(R4) VALUE TO ADD TO SOFT ERROR COUNT 

10 3 4.(R4) VALUE TO ADD TO ECC COUNT 

Ly : R3 = COMMAND DATA ADDRESS 

16 101226 012401 T4SOFT: MOV (R4)+,R1 GET DRIVE NUMBER 

17 101230 010402 MOV R4,R2 :SAVE DATA ADDRESS 

18 101232 004737 103132 CALL _GTDRVT :GET DRIVE TABI.E —> 
19 101236 001005 BNE 1$ sCHECK IF DRIVE FOUND 
20 101240 2264 000172 ADD (R2)+,D.SERR(R4) ADD TO SOFT ERROR COUNT 
21 101244 062264 000176 ADD (R2)+,D.ECCC(R4) ADD TO ECC COUNT 
25 101250 000264 SEZ ZEXIT 
26 101252 000207 1$: RETURN 











CZUDCCO UDA & DISK DRV 
GLOBAL SUBROUTINES SECTION 


1 101254 T4SEEK: 

¢ ; DM REQUEST 8. 

¢ sRECORD 1000 SEEKS COMPLETED ON DRIVE 

6 : INPUTS: 

7 3 RS = CONTROLLER TABLE ADDRESS 

8 3 R4 = MESSAGE DATA ADDRESS 

9 : (R4) DRIVE NUMBER 

4 ; R3 = COMMAND DATA ADDRESS 

12 101254 011401 MOV (R4),R1 : GET DRIVE NUMBER 

13 101256 004737 103132 CALL GTORVT 2 GET DRIVE TABLE ADDRESS 
14 101262 001003 BNE SEKERE 3 CHECK IF DRIVE FOUND 

15 101264 005264 000174 INC D.SEEK(R4) 3 COUNT THE BITS TRANSFERRED 
16 101270 000264 SEZ 3 NORMAL RETURN 

17 101272 000207 SEKERE: RETURN 


Oe ka ot. eee a a a 
DIAG MACRO VO4.00 23-AUG-B2 11:03:51 PAGE 178 SEQ 0188 | 


a 
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GLOBAL SUBROUTINES SECTION 





| ;T4MXFR = DM REQUEST 9. 
3 [RECORD 1M BITS TRANSFERRED ON UNIT. COMPARE TO TRANSFER LIMIT AND 
4 SREPORT LIMIT REACHED. 
é ; INPUTS: 
7 : RS = CONTROLLER TABLE ADDRESS | 
8 : RG = MESSAGE DATA. ADDRESS | 
9 : (RG) DRIVE NUMBER 
10 : 2.(R4) VALUE TO ADD TO READ COUNT 
11 ; 4.(R4) VALUE TO ADD TO WRITE COUNT 
12 : = COMMAND DATA ADDRESS 
13 ;OUTPUTS: 
14 (R3) BIT 15 SET IF TRANSFER LIMIT REACHED 
15 : MESSAGE PRINTED IF TRANSFER LIMIT REACHED 
16 : 7 CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 
18 101274 010402 T4MXFR: MOV 3GET MESSAGE DATA ADDRESS | 
19 101276 011401 MoV thee [GET DRIVE NUMBER 
20 101300 004737 103132 CALL GTDRVT GET DRIVE TABLE ADDRESS 
21 101304 001053 BNE MXFERE [CHECK IF DRIVE FOUND 
22 101306 005764 000002 TST D.UNIT(R4) 7SEE iF UNIT HAS BEEN DROPPED 
23 101312 100003 BPL 1 [CONTINUE IF STILL TO BE TESTED 
24 101314 ASSUME DT.AVL EQ BIT15 
25 101314 052713 100000 BIS iB1T15. (R3) ;TELL DM PROGRAM TO STOP TESTING THIS UNIT 
26 101320 000444 BR MXFERX : AND EXIT WITHOUT ADDING TO ADDING TO COUNTS 
28 101322 1$: 
43 101322 066264 000002 000166 ADD 2(R2), D.XFRR(RG? :ADD MEGABITS READ 
44 101330 066264 000004 000164 ADD 4(R2).D.XFRW(R4) [ADD MEGABITS WRITTEN 
45 101336 005737 064776 TST SFPTBL+S0.XL 7SEE IF LIMIT SPECIFIED 
46 101342 001433 BEQ MXFERX BRANCH IF NOT 
47 101344 026437 000166 064776 CMP D.XFRR(R4),SFPTBL+SO.XL [CHECK IF LIMIT REACHED 
48 101352 103427 BLO MXFERX [BRANCH IF LIMIT NOT REACHED 
49 101354 RFLAGS RO ?CHECK FLAGS 
101354 104421 CSRFLA 
50 101356 032700 000040 BIT #1DU,RO :SEE IF DROPPING UNITS 1S INHIBITED 
51 101362 001023 BNE MXFERX 
52 101364 052713 100000 BIS #B1T15, (R3) :SET DROP UNIT BIT 
53 101370 042765 000010 000014 BIC #CT.MSG,C.FLG(RS) [CLEAR MESSAGE RECEIVED FLAG 
54 101376 PNTX MESSG,D.UNIT(R4),(R5),(R4) :PRINT TESTING DONE 
101376 011446 MOV (R4), (SP) 
101400 011546 MOV (RS). 
101402 016446 000002 MOV D. initia). =(SP) 
101406 004137 104232 JSR _R1,LPNTX 
101412 066317 . WORD 
101414 000006 “WORD PNT.CT 
55 101416 004737 107614 CALL RNTIME ;PRINT RUNTIME 
56 101422 PNTX MXFERP 
101422 004137 104232 JSR _R1,LPNTX 
101426 065574 WORD MXFERP 
101430 000000 "WORD PNT.CT 
57 101432 000264 MXFERX: SEZ ;NORMAL RETURN 
58 101434 000207 MXFERE: RETURN | 
' 








= a ey 


15 j 
CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 181 SEQ 0190 | 
GLOBAL SUBROUTINES SECTION 





J ;UTOTST = DM REQUEST 10 

3 [TELL DM PROGRAM WHICH DRIVES ARE SELECTED FOR TESTING 

4 3 AND CLEAR STATISTICS IN DRIVE TABLE 

6 INPUTS: } 

7 : RS = CONTROLLER TABLE ADDRESS 

B : R4 = MESSAGE DATA ADDRESS 

9 ; (NO DATA) 

10 R3 = COMMAND DATA ADDRESS 

11 OUTPUTS: 

12 : COMMAND PACKET CONTAINING UP TO 8 DRIVE NUMBERS. 

13 : LIST IS ENDED BY A WORD WITH BIT 15 SET. 

14 : FOLLOWING LIST IS THE INFORMATION FROM T2DLL REQUEST IF APPLICABLE. 

13 : D -XERW. D.XFRR, D.HERR, D.SERR, D.SEEK AND D.ECC CLEARED IN DRIVE TABLE 

17 “ 

18 101436 010504 UTOTST: MOV R5S,R4 :GET ADDRESS OF CONTROLLER TABLE 

19 101440 062704 000020 ADD #C.DRO,R4 : BUMP TO DRIVE TABLE POINTERS 

20 101444 012702 000010 MOV #8. [GET COUNT OF PORTS 

21 101450 012400 UTOT1: MOV (R45+,RO [SEE IF DRIVE TABLE POINTER EXISTS 

22 101452 001415 BEQ UTOT2 ‘BRANCH IF 

23 101454 005760 000002 TST D.UNIT(RO) [LOOK IF UNIT AVAILABLE FOR TESTING 

24 101460 100410 BMI UTO 

25 101462 ASSUME DT.AVL EQ BIT15 | 

26 101462 011023 MOV (RO) (R5)+ ZLOAD DRIVE NUMBER FROM TABLE 

27 101464 062700 000164 ADD #D.XERW_RO [CLEAR STATISTICS IN DRIVE TABLE 

28 101470 012701 000011 MOV 4D. SIZE-D.KFRU/2, R1 

29 101474 005020 1$: CLR Rr RO)+ 

30 101476 005301 DEC R 

31 101500 001375 BNE " 

32 101502 005302 UTOTIA: DEC R2 :COUNT THE DRIVE TABLES 

33 101504 001361 BNE UTOT1 sREPEAT FOR EACH TABLE 

34 101506 012723 100000 UTOT2: MOV #B1T15,(R3)+ S TERMINATE LIST 

35 101512 013723 065262 MOV DLL (R (R3)+ :GET DLL CONTROL WORD 

36 101516 001407 BEQ U : IF NON- 

37 101520 012701 065264 MOV ye te R1 : TRANSFER ALL DLL WORDS INTO BUFFER 

38 101524 012702 000020 MOV #<DLLNAM+4=DLLDR>,R2 

39 101530 012123 UTOT3: MOV (R1)+,(R3)+ 

40 101532 005302 DEC R 

41 101534 001375 BNE UTOT3 

42 101536 000264 UTOT4: SEZ 

43 101540 000207 RETURN ;RETURN WITH Z SET 
| 
} 
| 
| 








VMISWN $$ O OONOUSWN 0 OONOU SW 


ek ek ek ee ee ek ee ed ed ed ed dd 
MUMviur & & & 


AMVOOofrr 


1AQUEWN—OC N 
oo 
S 


& Sasns 
MN ]M—wKuU 


M— O00 
[=] 


SESRASSRSSNSES 
nm 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
36 
3 
3 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
64 
65 
66 
67 
71 
72 


ee ee ek ee ee ee a ed ed ed ed od od ow 
SRSA ASEASESPARMMAMAMMNAMAAI 


Soooooooooooooooocoooooo 


ASN 


000002 


000040 


100000 
000002 


140000 
000400 
000010 
000004 
001000 
104316 


065000 


000014 
065050 


065000 
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OBAL SUBROUTINES SECTION 


- DM REQUEST 11 


[PRINT AN ERROR MESSAGE 


RS = CONTROLLER TABLE ADDRESS 
R4 = MESSAGE DATA ADDRESS 
(R4) ERROR PC 
2.(R4) <15:14> ERROR TYPE 
<13:0 > ERROR NUMBER 

IVE NUMBER (=-1 IF NOT GIVEN) 
MESSAGE POINTE 

TIONAL PARAMETERS FOR ERROR PRINT ROUTINE 


58. (R4) " 
R3 = COMMAND DATA ADDRESS 


COMMAND PACKET CONTAINING THE FOLLOWING: 
(R3) = BIT 15 


SET IF FATAL ERROR TO INDICATE DRIVE SHOULD NO LONGER BE TESTED 


Z SET TO INDICATE DATA RETURNED 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 


TST 2(R4) CHECK IF FATAL ERROR 
BMI 5$ BRANCH _IF NOT 
RFLAGS RO LOOK AT FLAGS 
TRAP CSRFLA 
BIT #IDU,RO SEE IF ALLOWED TO DROP UNITS 
BNE : CH IF NO 
BIS #B1T15,(R3) SET DROP DRIVE BIT 
ron aaallae sSEE IF SOFT ERROR 
BIT #140000,R0 
BNE 6$ BRANCH IF NOT 
BIT #SM.SSF,SO.BIT+SFPTBL SEE IF SOFT ERRORS SUPPRESSED 
BNE ERRMSX sDON'T PRINT IF SO 
BIC #CT.MSG,C.FLG(R5) CLEAR MESSAGE RECEIVED FLAG 
#4, TNUM cIF TEST # 4, 
BIT #SM.LOG,SFPTBL+SO.BIT : SEE IF LOG BEING USED 
BNE ERRMSL 
CALL _PNTERR :1F NOT, PRINT THE ERROR MESSAGE 
BCC ERRMSX zIF DRIVE HASN'T BEEN DROPPED, PRINT 
CLZ sELSE RETURN 


L 
RETURN 





Re, 
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GLOBAL SUBROUTINES SECTION 
50 005737 065254 








ERRMSL: TST LBUFS ;SEE_IF LOG BUFFER ESTABLISHED 


1 1016 

2 101654 001016 BNE 1$ : LBUFS CONTAINS ADDRESS IF ESTABLISHED 
3 101656 013701 065034 MOV DMPROG,R1 

4 101662 005721 TST (R1)+ ; LBUFS <= (DMPROG)+2 

5 101 010137 065254 MOV R1,LBUFS 

6 1016 010137 065256 MOV R1,LBUFN 

7 1016 7701 =163134 ADD @DMPROG,R1 

8 101700 005741 TST =(R1) 3 LBUFE <= (LBUFS) + ((DMPROG)) = 2 
9 101702 010137 065260 MOV R1,LBUFE 

10 101706 005037 065046 CLR FNUM 

11 101712 013701 065256 1$: MOV LBUFN,R1 4H ADDRESS OF DATA STORAGE AREA 
12 101716 062737 000106 065256 ADD #HC.8SZ,LBUFN D BYTES OF STORAGE NEEDED 

13 101724 023737 065256 065260 CMP _LBUFN,LBUFE SEE IF ENOUGH ROOM 

14 101732 103007 BHIS 3$ BRANCH IF NOT 

15 101734 010521 MOV R5,(R1)+ STORE CONTROLLER TABLE ADDRESS 

16 101736 012700 000042 MOV Reiic. 7 RO GET COUNT OF REST OF DATA IN WORDS 
17 101742 012421 2s: MOV (R4)+,(R1)+ STORE DATA 

18 101744 005300 DEC RO 

19 101746 op ieeS BNE 2 
20 101750 402. BR _ERRMSX 
21 101752 oiot37 065256 3$: MOV R1,LBUFN sRESTORE OLD VALUE OF LBUFN 
$$ 101028 0002 ERRMSX: SEZ 


| 
| 
| 
| 
000207 RETURN 
| 
| 
} 
| 
| 






SO ODNAOUSWN $0 OONOUESWh— 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

22 

23 
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25 

26 

27 

28 

29 101762 
bab 

30 1017 

31 101770 
101770 

32 101772 

33 101774 

34 101776 

35 102002 

36 102006 

37 102012 

38 102014 

39 102020 

40 102024 

41 102026 

42 102032 

43 102040 

44 102042 
102042 

45 102044 

46 102050 





010446 
004737 


012604 


103414 


104421 
032700 
001010 


101542 


000004 
000002 
103132 


037777 
100000 


000170 
000170 


000040 


064774 
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OBAL SUBROUTINES SECTION 


sERRMC = DM REQUEST 12. 

REPORT AN ERROR MESSAGE IDENTICAL TO DM REQUEST ERRMES 

: THEN ADD ONE TO THE ERROR COUNT FOR THE DRIVE AND SEE IF 
sERROR LIMIT REACHED. 


: INPUTS: 


Be Se Se Se Ge Ge Se Ge Ge Se Ge Se Ge Se Se Bs Be Be Be Be 


RS = CONTROLLER Ngee ADDRESS 
R4 - 44 pO Son be DORESS 


(R ER 
2.(R4) < 9:8 > ERROR TYPE 


< 7:0 > ERROR NUMBER 
4.(R4) DRIVE NUMBER (-1 IF NOT GIVEN) 
6.(R4) <15:12> TYPE 
<11:0 > MESSAGE POINTER 
8.(R4) OPTIONAL PARAMETERS FOR ERROR PRINT ROUTINE 
10. (R4) - 
58. (R4) ” 


R3 = COMMAND DATA ADDRESS 


OUTPUTS: 
COMMAND PACKET CONTAINING THE FOLLOWING: 
(R3) BIT 15 SET IF ERROR COUNT REACHED 
TO INDICATE DRIVE SHOULD NO LONGER BE TFSTED. 
Z CLEAR IF DRIVE NUMBER NOT ON THIS CONTROLLER 
Z SET TO INDICATE DATA RETURNED 


ERRMC: PUSH R4 





MOV R4,-(SP) 


CALL —_— ERRMES : CALL REQUEST ERRMES 
POP R4& 
MOV (SP)+,R4 
TST (R3) :SEE IF UNIT ALREADY TO BE DROPPED 
BMI 3$ F SO, ust EXIT NOW 
MOV 4(R4),R1 : GET DRIVE N 
MOV 2(R4),R2 3GET ERROR TYPE 
CALL  GTDRVT : GET DRIVE TABLE 
BN : EXIT IF NO TABLE FOR UNIT 
BIC #*¢140000 R2 
CMP #100000,R2 :CHECK IF HARD ERROR 
BNE 3$ ‘BRANCH IF NOT 
INC D.HERR(R4) COUNT THE ERROR 


CMP DHERR(R4) .SFPTBL#SO.EL : CHECK IF AT LIMIT 
BLO $ : IF LIMIT REACHED, BRANCH 
RFLAGS RO SLOOK AT THE FLAGS 


BIT #I1DU,RO SEE IF DROPPING UNITS INHIBITED 
BNE 3$ BRANCH IF SO 


SEQ 0193 
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GLOBAL SUBROUTINES SECTION 
8 10205 PivtX ERRLIM,D.UNIT(R4) ; PRINT LIMIT REACHED 
102052 016446 000002 MOV D.UNIT(R4) ,=(SP) 
102056 004137 104232 JSR_R1,LPNTX 
102062 065651 «WORD ERRLIM 
102064 00000 «WORD PNT.CT 
9 102066 052713 100000 BIS #B1T15,(R3) ser STOP TESTING BIT 
13 102072 000264 3$: SEZ SET Z FOR NORMAL RETURN 
13 102674 000207 RETURN ; RETURN TO CALLING PROGRAM 
16 102076 000244 5$: CLZ : FLAG AS_ERROR 
17 102100 000207 RETURN ; RETURN TO CALLING PROGRAM 
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NN hee eS es 
N=] OVONOUSWN—0O0OONOUSWwh— 


kk tk th ht th 
epee jofolojojelolelololoj[olololololololololololololololojlo) 


POPOPONO PoNoNoNofononofrornononongd 
ron ~ 
Ss 


39 


2 SS 
WWNNN 3] | Oo 
SOonwofwnvorv 


NRNVNVVUNNNNNVNNN 


tase = 
VES SUG 
SaRSRN 


200 


be 
woo 


042765 
012401 


010446 


100430 
011446 


0 
000006 
004737 


012604 


000207 


012604 
000207 


000010 000014 


103132 
000002 


000002 
104232 


107614 


065034 
162642 


102220 


;MESSAG - DM REQUEST 13. 


PRINT ’ yy WITH HEADER AS FOLLOWS: 
A AT XXXXXX DRIVE XXX RUNTIME HH:MM:SS °° 
ENTIRE We SSAGE IS PRINTED WITH PRINTX CALLS. 


INPUTS: 
3 R5 = CONTROLLER TABLE —— 
; R4 = MESSAGE DATA ADDRESS 
g R4) DRIVE N 
: 2.(R4) MESSAGE POINTER 
; 2.(R4) MESSAGE POINTER 
; 4.(R4) OPTIONA' MESSAGE PARAMETERS 
; 58.(R4) COMMAND DATA ADDRESS 
MESSAG: BIC #CT.MSG,C.FLG(RS) CLEAR MESSAGE RECEIVED FLAG 
MOV (R4)+,R1 GET DRIVE NUMBER 
PUSH R4 ;SAVE DATA POINTER 
MOV R4,-(SP) 
CALL GTDRVT :GET CRIVE Le a 1 
BNE 1$ CHECK IF DRIVE F 
TST D.UNIT(R4) iI UNIT yey PROM TESTING 
DON'T PRINT ANYTHING 


B 
PNTX MESSG,D.UNIT(R4),(R5), (R4) {PRINT HEADER 
MOV (R4), pr 


MOV (R5),=-(SP 
MOV D. Unit (Ra), -(SP) 
JSR_R1,LPNTX 


WORD MESSG 
«WORD PNT.CT 
CALL_RNTIME GET RUNTIME PARAMETERS 
POP R4 


MOV (SP)+,R4 


MOV (R4)+,R2 sGET MESSAGE POINTER 

ASL R2 DOUBLE TO MAKE BYTE OFFSET 

ADD DMPROG,R2 ADD TO START OF by Bo STRINGS 
3 at patos ADD SIZE OF MAIN PROGRAM 


4 yg he BYT Be 
INCREMENT TO NEXT BYTE 


INC R2 

2$: caet OSTRNG OUTPUT ACCORDING TO STRING 
RETURN 

1$: POP R4 


MOV (SP)+,R4 
RETURN 
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GLOBAL SUBROUTINE 


o< 


102214 000244 
102216 000207 





:DONE = DM REQUEST 14 
;MARK DM PROGRAM AS NO LONGER RUNNING 


3 INPUTS: 
R5 = CONTROLLER TABLE ADDRESS 
R4 = ie > DATA ADDRESS 


NO DATA) 
R3 = COMMAND DATA ADDRESS 
SOUT PUTS: 
Z CLEAR TO DROP UNIT FROM TESTING 


DONE: CLZ DROP UNIT FROM TESTING 
RETURN 


SEQ 0196 


—_—_—-—----——--- -- 5 


SEQ 0197 | 
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GLOBAL SUBROUTINES SECTION 


zOSTRNG 


ZOUTPUT A MESSAGE ACCORDING TO A FORMAT STRING 
sFORMAT OF THE ASCIZ STRING IS AS FOLLOWS: 


; CHARACTERS ENCLOSED IN QUOTES ARE TO BE PRINTED AS THEY ARE. 
: OTHERWISE CODE IS A SINGLE LETTER FOLLOWED BY AN OPTIONAL DECIMAL 


ON - PRINT OCTAL NUMBER. N REPRESENTS aunt oF BINARY nats PASSED | 
IN PARAMETER IN BITS. MAY BE IN RANGE 1 TO 32. IF _N>16, TWO PARAMETER 
Ts mUAYe APECIFIEDe ONLY ONE NGORD. LEADING ZEROS ARE PRINTED. 
DN - PRINT UNSIGNED DECIMAL ae cea FROM N BIT PARAMETER. en ZEROS 
ARE NOT PRINTED. A 16 BIT NUMBER — TO ZERO WILL PRINT ‘'O"’. 
HN = et ed HEX NUMBER FROM PARAMETER OF N BITS. IF N N>16- TWO PARAMETERS 
ARE we OTHERWISE ONLY ONE PARAMETER. LEADING ZEROS ARE PRINTED). 
SN = PRINT N SPACES. N ASSUMED TO BE 
NN = START NEW LINE (CRLF SEQUENCE). N ASSUMED TO BE 1. 
AN ~ PRINT N ASCII CHARACTERS FROM PARAMETERS, N ASSUMED TO BE 1. 
N/2 PARAMETER WORDS USED. 
RN = EXECUTE ROUTINE #N. N MUST BE GIVEN AND DEFINED IN HOST PROGRAM. 


ULL CHARACTER MEANS END OF MESSAGE. A NULL AS FIRST CHARACTER IN STRING 
Must BE IGNORED. 


Wronron 
MSO OBNAOUESWN $96 OONOULSWN SHOOONOULSWH— 


WWIWUINIDNINININININININID 2 3 3 Oo 
=—O oon 


INPUTS: 
: R2 = ADDRESS OF START OF FORMAT STRING 
Jourruts;” - ADDRESS OF PARAMETERS 
; R2 AND R4 UPDATED TO END OF STRING AND PARAMETERS 
33 102220 112201 OSTRNG: MOVB (R2)+,R1 GET CONTROL CHARACTER 
34 102222 001421 BEQ OSTR EXIT IF NULL CHARACTER 
35 102224 012700 102532 MOV #ERRC RG 2GET POINTER TO CHARACTER TABLE 
36 102230 120110 NCONS: CMPB R1,(RO) COMPARE CHARACTER WITH TABLE ENTRY 
37 102232 001407 BEQ NCONF ;BRANCH IF MATCH FOUND 
38 102234 105720 TSTB (RO)+ : INCREMENT POINTER 
39 102236 001374 BNE _NCONS CONTINUE SEARCH IF NOT END OF TABLE 
40 102240 PNTF ERPME1 REPORT BAD CONTROL CHARACTER 
102240 004137 104212 JSR_R1,LPNTF 
102244 065505 “GORD ERRME1 
102246 000000 -WORD PNT.CT 
41 102250 000406 BR OSTRE 
42 102252 162700 102532 NCONF: SUB #ERRC,RO GET INCREMENT INTO TABLE 
43 102256 ASL R : LE T OUN 
44 102260 004770 102544 CALL @ERRD(RO) DISPATCH TO PRINT ROUTINE 
45 102264 000755 BR OSTRNG GET NEXT 


46 102266 000207 OSTRE: RETURN 


' 
a 








1 
2 
3 102270 112200 
4 102272 120027 
5 102276 001403 
6 102300 
102300 004737 
7 102304 000771 
102306 000207 
‘i 
12 102310 004737 
13 102314 
102314 112400 
102316 004737 
14 102322 005301 
15 102324 001373 
16 102326 032704 
17 102332 00140 
18 102334 005204 
19 102336 00020 
20 
21 
22 
23 102340 012701 
24 102344 004737 
25 102350 000207 
26 
27 
28 
29 102352 012701 
30 102356 004737 
31 102362 000207 


000042 


104040 


103222 


104040 


000001 


000012 
103300 


000020 
103300 
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sCONTROL CHARACTER WAS A QUOTE. PRINT ALL CHARACTERS TO THE NEXT QUOTE. 


CON.GU: MOVE (R2) +,RO 
CMPB ROA” 


BEQ CON’ ox 
PRINT RO 


BR _CON.QU 
CON.QX: RETURN 


:GET CHARACTER 

;CHECK IF ENDING QUOTE 

IF SO, GO GET NEXT CONTROL CHARACTER 
PRINT THE CHARACTER 

CALL CPNT 


sCONTINUE PRINTING 


sCONTROL CHARACTER WAS AN A. PRINT ASCII CHARACTERS FROM PARAMETERS. 


CON.A: CALL GETCNT 
CON.A1: PRINT (R4)+ 


DEC R1 

BNE CON.A1 
BIT #1,R4 

BEQ CON.A2 


INC R 
CON.A2: RETURN 


sGET COUNT OF CHARACTERS 
‘PRINT THE CHARACTER 
MOVB (R4)+,R0 


CALL CPNT 
; COUNT a CHARACTERS 
PRINT UNTIL COUNT REACHES ZERO 
> CHECK iF R4 NOW ODD 


:1F SO, INCREMENT TO NEXT EVEN ADDRESS 
SNOW GET NEXT CONTROL CHARACTER 


sCONTROL CHARACTER WAS A D. PRINT DECIMAL NUMBER. 


CON.D: MOV #10.,R1 
CALL _PNTNUM 
TURN 


LOAD RADIX 
PRINT NUMBER 
sNOW GET NEXT CONTROL CHARACTER 


CONTROL CHARACTER WAS AN H. PRINT HEX NUMBER. 


CON.H: MOV #16.,R1 
CALL _PNTNUM 
RETURN 


LOAD RADIX 
PRINT NUMBER 
zNOW GET NEXT CONTROL CHARACTER 


a a 





SODVONOUEWH— 


— 


NORTON 2 a oo es 









WN SO 0OONOULSWH— 
—— 


102454 


102456 


102476 


012701 
004737 
000207 


000207 


004737 


012601 
000207 


004737 
112700 
7 


SECTION 
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103222 


000015 
104040 


103222 
000011 


102476 


104212 


103222 


000040 
104040 


sCONTROL CHARACTER WAS AN 0. PRINT OCTAL NUMBER. 


CON.O: MOV #8.,R1 ZLOAD RADIX 
CALL PNTNUM [PRINT NUMBER 
TURN [NOW GET NEXT CONTROL CHARACTER 
:CONTROL CHARACTER WAS AN N. PRINT NEW LINE SEQUENCE. 
CON.N: CALL GETCNT :GET COUNT 
CON.N1: PRINT #CR SPRINT NEW LINE SEQUENCE 
MOVB #CR,RO 
CALL CPNT 
DEC R1 ZCOUNT THE SEQUENCES 
BNE CON.N1 
RETURN zNOW GET NEXT CONTROL CHARACTER 
ZCONTROL CHARACTER WAS AN R. CALL A PRE-PROGRAMMED ROUTINE. 
CON.R: CALL GETCNT :GET ROUTINE NUMBER 
CMP RI ERRRSZ [CHECK IF DEFINED ROUTINE NUMBER 
ADD R1,R1 sDOUBLE COUNT TO GET WORD INDEX 
CALL @ERRRTB-2(R1) 3CALL ROUT INE 
RETURN NOW GET NEXT CONTROL CHARACTER 
CON.R1: PNTF ERRME1 ‘REPORT BAD MESSAGE STRING 
SR _R1,LPNTF 
~WORD ERRME1 
[WORD PNT.CT 
POP R1 :FIX THE STACK 
MOV (SP)+,R1 
RETURN 
ZCONTROL CHARACTER WAS AN S. PRINT SPACES. 
CON.S: CALL GETCNT :GET COUNT 
CON.S1: PRINT <#* > [PRINT A SPACE 
MOVB #° ,RO 
CALL CPNT 
DEC R1 :COUNT THE SPACES 
BNE CON.S1 
RETURN :NOW GET NEXT CONTROL CHARACTER 
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1 
o§ 1025 

4 103508 
5 102504 
6 102506 
7 102510 
8 102512 
9 102514 - 
10'102516 
11 102520 
12 ae 
13 

14 10252 
16 10252 
17 10252 
18 10252 

21 10253 

23 : 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
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= 
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16 


sERROR ROUTINE DISPATCH TABLE 


ERRRTB: 


«WORD CALR1 
WO 


-WORD_ CALR9 
ERRRSZ= <. ——eere 


- WORD BASNI 
WORD BAS 


: N2 
. WORD BASN3 
“WORD BASNG 


BUILD TWO TABLES 


FIRST CONTAINING CONTROL CHARACTERS 
SECOND, CONTAINING ROUTINE ADDRESSES 


“MACRO BUILD - 


x, 


ENTRY S.CON.S 











NT _RBN 
PRINT BASIC LINE WITHOUT UDA ADDRESS 
7PR INT BASIC LINE WITH UDA ADDRESS 
CALL ALTERNATE PRINT STRING IN PDP=11 MEMORY 
"REPLACE UDA M7161°° 


PRINT 
SREPRINT LAST NUMBER 


SEQ 0200 


PRIN ALTERNATE PRINT STRING 9 DM MEMORY IMAGE 


MODULE M 
UDASA CONTAINS XXXXXX"° 


OONOUSWR 
— 3) ss SY HH 
WINALL 
M=—ONQANEWRN 
SVUNI3 2908 
=~ 


Om SIO 
OWNANS 


—SOVOONAOUSWN =O 


ROR) a eS PS Se a 


Ss 
Soooooeco 
Mronronononronors 
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sHERE IS FIRST TABLE 

MACRO ENTRY ARG1,ARG2 
“BYTE '*ARG1 
“NLIST 


~ENDM 
ERRC: oile 


;HERE IS SECOND TABLE 

.MACRO ENTRY ARG1,ARG2 
“WORD ARG2 
“NLIST 


~ENDM 


ERRD: BUILD 
-WORD CON.QU 
eWORD CON.A 
-WORD CON.D 
-WORD CON.H 
eWORD CON.O 
-WORD CON.N 
WORD CON.R 





FOLLOW WITH A NULL BYTE 


se 


— 





CZUDCCO_ UDA & DISK DRV 
GLOBAL SUBROUTINES SEC 


H 16 
these MACRO V04.00 23-AUG-82 11:03:51 PAGE 195 SEQ 0202 


1 sPRE=PROGRAMMED ROUTINE 1 

¢ :CALL ALTERNATE PRINT STRING IN DM PROGRAM IMAGE 

4 102564 CALR1: PUSH R2 zSAVE CURRENT STRING POINTER 
102564 010246 MOV R2,-(SP) 

5 102566 012402 MOV (R4)+,R2 GET NEW Hye A POINTER 

6 102570 006302 ASL R2 DOUBLE FOR WORD COUNT 

7 102572 063702 065034 ADD DMPROG,R2 ADD START OF STRING STORAGE 

8 102576 067702 162232 ADD @DMPROG,R2 ADD SIZE OF MAIN PROGRAM 

9 102602 004737 102220 CALL _OSTRNG OUTPUT USING THIS — 

10 102606 POP R2 GET OLD POINTER BACK 
102606 012602 MOV (SP)+,R2 

11 102610 000207 RETURN NOW CONTINUE THE OLD STRING 


1 
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1 3PRE-PROGRAMMED ROUTINE 2 
§ :PRINT AN SDI DIAGNOSE RESPONSE 
4 102612 CALR2: PUSH R2 
102612 010246 
5 102614 012402 MOV (R4)+,R2 
6 102616 PUSH R2 
102616 010246 
7 102620 042702 177400 BIC #177400,R2 
8 102624 001414 BEQ 2$ 
9 102626 012700 000020 1$: MOV #16.,R0 
10 102632 012701 000040 MOV #32. ,R1 
11 102636 004737 103306 CALL_PNTNUS 
12 102642 PRINT ACR 
102642 112700 000015 
102646 004737 104040 
13 102652 005302 DEC R2 
14 102654 0013 BNE 1$ 
15 102656 2$: POP R1 
102656 01260 
16 102 000301 SWAB R1 
17 102662 042701 177400 BIC #177400,R1 
18 102 0014 BEQ 3$ 
19 102670 004737 102314 CALL _CON.A1 
20 102674 PRINT #CR 
102674 112700 000015 
102700 0047 104040 
21 102704 3$: POP R2 
102704 012602 
22 102706 000207 RETURN 








;SAVE CURRENT STRING POINTER 


MOV R2,-(SP) 
3GET COUNTS 
zSAVE COUNTS 


MOV R2,-(SP) 
GET BINARY COUNT 
:BYPASS BINARY IF COUNT IS ZERO 


sRADIX 

;32 BIT ERS 

PRINT THE NUMBER 

:GO TO NEW LINE 
MOVB #CR,RO 
CALL CPNT 


:GET ASCII COUNT 
GET ASCII COUNT 
BYPASS IS COUNT IS ZERO 


zPRINT THE ASCII 
GO TO NEW LINE 


MOV (SP)+,R1 


MOVB #CR,RO 

CALL CPNT 
RESTORE STRING POINTER 

MOV (SP)+,R2 
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SUBROUTINES SECTION 
3PRE=PROGRAMMED ROUTINE 3 
: DECIDE WHETHER TO PRINT RBN 
FOUR PARAMETERS ARE tt iy FOR_THIS ROUTINE. THE FIRST PARAMETER 
SEE IF BIT 7 IS af 


ZSHOULD BE CHECKED TO $ 

: IF SET = TURN INTO A CALL TO ROUTINE 1 (WHICH WILL _USE OTHER 3 PARAMETERS) 

: IF CLEAR = SKIP OVER NEXT 3 PARAMETERS AND END ROUTINE 
| 
| 
| 


102710 032724 000200 CALR3: BIT #BIT7,(R4)+ :CHECK BIT 7 IN FIRST PARAMETER WORD 
102714 001323 BNE CALR1 z1F SET, TURN INTO A CALR1 
1s is pee 7 os 000006 ADD A. oRS ELSE, SKIP OVER NEXT 3 PARAMETERS 


M—CVONOUFWwh— 


— od 


| 
a | 
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CZUDCCO UDA & DI 
GLOBAL SUBROUTIN 


mo 
ne 


1 ; PRE-PROGRAMMED gy He 4 

§ sPRINT BASIC LINE FOR HOST PROGRAM ERROR WITHOUT UDA ADDRESS 

i s THEN SWITCH TO EXTENDED FORMAT 

5 102724 CALR4: PNTB BASLN,#BASNO,#BAS ,#BAS ,#BAS 
102724 012746 067453 MOV #BAS,-(SP) 
102730 012746 067453 MOV #BAS,-(SP) 
102734 012746 067453 MOV #BAS,-(SP) 
102740 012746 067255 MOV #BASNO,-(SP) 
102744 004137 104222 JSR _R1,LPNTB 
102750 067454 -WORD BASLN 
102752 000010 «WORD PNT.CT 

6 102754 004737 107614 CALL_RNTIME 

7 102760 PRINT A#CR 
102760 112700 000015 MOVB #CR,RO 
102764 004737 104040 CALL CPNT 

8 102770 012737 104140 065012 MOV #PX,PTYPE 

9 102776 000207 RETURN 





CZuDCCO 
GLOBAL SUBROUTIN 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


UDA & D 


33 


Coooooo°o[oo 


ooo 
Ww 
o 
& 


3036 
03042 


000207 


104222 


107614 
000015 


104040 
104140 065012 


zPRE=PROGRAMMED ROUTINE 5 
PRINT BASIC LINE FOR HOST PROGRAM ERROR WITH UDA ADDRESS 
sTHEN SWITCH TO EXTENDED FORMAT 


CALR5: PNTB BASLN,#BASNO,#BASL2,(R5) ,#BAS ,#BAS 


CALL_RNTIME 
PRINT #CR 


MOV #PX,PTYPE 
RETURN 


MOV #BAS,-(SP) 


JSR_R1,LPNTB 
WORD BASLN 
WORD PNT.CT 


MOVB #CR,RO 
CALL CPNT 


Loe 
| 
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CZUDCCO UDA & DIS 
GLOBAL SUBROUTINE 


3PRE=PROGRAMMED ROUTINE 6 


_—_—_— 


16 


sCALL ALTERNATE PRINT ROUTINE IN PDP-11 MEMORY 


sSAVE CURRENT STRING POINTER 
MOV R2,-(SP) 
GET NEW STRING POINTER 
sOUTPUT USING THIS STRING 
:GET OLD POINTER BACK 
MOV (SP)+,R2 


sNOW CONTINUE THE OLD STRING 
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1 ;PRE-PROGRAMMED ROUTINE 7 S 
é :PRINT “REPLACE UDA MODULE M7161 
4 103072 CALR7: PUSH R2 
103072 010246 
5 103074 012702 074555 MOV #XFRU,R2 
6 103100 004737 102220 CALL_OSTRNG 
7 103104 POP R2 
103104 012602 
8 103106 000207 RETURN 


MOV R2,-(SP) 


MOV (SP)+,R2 


SEQ 0208 


: 








CZUDCCO UDA & DIS 
GLOBAL SUBROUTINE 


K 
$s 


D 
s 
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V04.00 23-AUG-82 11:03:51 PAGE 208 
zPRE PROGRAMMED ROUTINE 8 
PRINT UDASA CONTAINS XXXXXX"" 

mente PUSH R2 

MOV #XSA,R 

CALL OSthNG 

POP R2 


RETURN 


MOV R2,-(SP) 


MOV (SP)+,R2 


SEQ 0209 


NN eee 
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GLOBAL SUBROUTINES SECTION 





3 REPRINT LAST NUMBER 
: R4 => TABLE 


103126 005744 CALR9: TST =(R4) 
103130 000207 RETURN 


3 
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SEQ 0211 





GLOBAL SUBROUTINES SECTION 


isd 
M—OVONOUS WR OVONOUSWwN— 


PORG Aas ah Ht 


23 


Nm 
& 


WW 


214 
3216 
3220 


010246 
010504 


000000 
075412 


012602 
000244 
000207 
011404 
116437 


012602 
000264 
000207 


000020 
000010 


000000 


000002 002074 


:GTDRVT 
'GET DRIVE TABLE POINTER 
S INPUTS: 
; R5 = CONTROLLER TABLE ADDRESS 
; R1 = DRIVE NUMBER 
OUTPUTS: 
; R4 = DRIVE TABLE ADDRESS 
; LS$LUN = LOADED WITH UNIT NUMBER OF DRIVE 
: 7 CLEAR IF DRIVE TABLE NOT FOUND AFTER ERROR PRINTED 
GTDRVT: PUSH R2 
MOV R2,-(SP) 
MOV RS,R4 :GET CONTROLLER TABLE ADRESS 
ADD #C.DRO,R4 ZADD OFFSET TO DRIVE TABLE ADDRESS 
MOV #8.,R :GET COUNT OF DRIVES 
1$: Ist Ras :CHECK IF AN ADDRESS HERE 
CMP @(R4),R1 ZCOMPARE DRIVE NUMBERS 
BEQ 10$ ‘BRANCH IF A MATCH 
2$: TST (R4)+ [BUMP ADDRESS 
BNE 1$ :LOOK AT ALL OF THEM 
3$: ERRDF 35,,ERRO35 [UNIT NUMBER NOT FOUND 
TRAP CSERDF 
.WORD 35 
“WORD 0 
“WORD ERRO3S 
POP R2 


MOV (SP)+,R2 
sCLEAR Z AS ERROR FLAG 
RETURN 
10$: MOV (R4),R4 GET ADDRESS OF TABLE 
ee GET UNIT NUMBER 


SEZ zSET Z FLAG 
RETURN 


MOV (SP)+,R2 














AUESWN—OOONAUS WM OOONOUSWwh— 


NONMONONOPONPOR) a SS a a 
~N~ 
ee ed ee ee ee ee ee ed ed a ed ed ed ed ed ed 


3262 


005201 


012600 
000207 


000060 
000071 


000060 


:GETCNT 
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a ee ees Te 
SEQ 0212 


3GET COUNT IN NEXT CHARACTERS OF STRING ag i 7 BY R2. 


;NUMBER_ WILL 


;DEFAULT OF 1. 


3 INPUT S: 


R2 = POINTER TO ASCII STRING 


OUTPUTS: 


GETCNT: 


CL 
GETCNX: 


GETCDN: TST 


GETCXX: 





NUMBER READ OR A ON 


L_BE IN DECIMAL. IF NO NUMBER, RETUR 


R1 = E 
R2 = POINTING TO CHARACTER AFTER NUMBER 


PUSH RO 


a GETCNK 
BNE GETCKX 
INC R1 
POP RO 
RETURN 


MOV RO,-(SP) 
zSTART WITH ZERO COUNT 
CHECK IF CHARACTER A DIGIT 
sBRANCH IF LOWER THAN ZERO 


BRANCH IF HIGHER THAN NINE 
a LY NUMBER BY 10 


8N + 2N = 10N 

GET DIGIT FROM STING 
3GET RID OF ASCII 
zADD_TO NUMBER 

360 } NEXT CHARACTER 

sCHECK IF porte IS ZERO 
IF ZERO, CHANGE 

: TO DEFAULT OF ONE 


MOV (SP)+,RO 








CZUDCCO UDA & DISK 
GLOBAL SUBROUTINES 


OUEWN—OOONOUSWH— 


bat Ss 


MRM NM 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
103 
: 
1 
1 
1 
1 
1 
1 
1 
10 
1 
1 
10 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


WNWUoNnon 
Mw SOTHO R UN SOOO MOU Nm—OoV0oOn 


SEEKER PW 


010100 
004737 


peers 


103222 


000020 


000020 


000020 


100000 


000020 


103542 


3; PNTNUM 


[PRINT A NUMBER 


INPUTS: 


R1 = RADIX OF NUMBER 
R2 = ASCII STRING TO COUNT OF BITS IN NUMBER 
R4 = POINTER TO NUMBER (LOW WORD) 


SOUTPUTS: 
: NUMBER IS PRINTED. LEADING ZEROS ARE PRINTED EXCEPT FOR 
; DECIMAL NUMBERS. 
: RO - CONTENTS DESTROYED 
PNTNUM: MOV R1,RO zSAVE RADIX 
CALL GETCNT :GET COUNT OF BITS 
PNTNUS: PUSH <R2,R3,R5> 


1$: 


2s: 
3$: 


4$: 


-¢4 + pala 3GET ONE PARAMETER WORD 
CMP R1,#16. 
BLE 1$ 

MOV (R4)+,R5 
PUSH R4 


MOV R5,R4 sPUT HIGH WORD Be 


, ¥ | 
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SECTION 


MOV R2,-(SP) 
MOV R3,-(SP) 
MOV R5,=(SP) 


CLEAR STORAGE FOR OTHER 
MORE THAN 16 BITS IN NUMBER? 


zYES, GET SECOND PARAMETER WORD 
MOV R4,-(SP) 


MOV RS,-(SP) 


MOV #16. .R2 [COMPUTE BITS NOT WANTED 

SUB R1,R2 BY SUBTRACTING BITS TO USE 

BGE 2$° FROM 1 

ADD #16..R2 TIF NEGATIVE, ADD 16 FOR FIRST WORD 
EQ 6$ TIF ZERO, NO BITS NEED BE CLEARED 

MOV #B1T15,R5 ZSTART MASK WITH SIGN BIT SET 

DEC Re :COUNT BITS IN MASK 

ASR, RS zSHIFT MORE BITS TO RIGHT 

CMP R1.#16. sMORE THAN 16 BITS IN NUMBER? 

BIC R5,R4 zYES, CLEAR IN HIGH WORD 

BIC R5,R3 zNO, CLEAR IN LOW WORD 

CALL DIVIDE :DIVIDE BY RADIX IN RO 

PUSH R5 [PUSH REMAINDER ON STACK 

INC R2 ZCOUNT DIGITS ON STACK 

Ist R3 SCHECK IF QUOTIENT IS ZERO 

TST R4 
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112700 
004737 
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001372 
012605 
062705 
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103542 
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104040 
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000007 


104040 
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7$: 


8$: 
9$: 


10$: 


11$: 









CMP RO,#10. 

BEQ 10$ 

MOV R1,R3 
#ie., RO 


MOV is, RO : 


CALL DIVIDE 
TST R5 


PRINT #°0 

DEC R3 

BNE 9$ 

POP R5 

ADD #°0,R5 

CMP R5,4#°9 

BLE 11 

ADD #<*A="9=1>,R5 
PRINT R5 

DEC R2 

BNE 10$ 

POP <R4,R5,R3,R2> 


RETURN 


TACK 

F LEADING ZEROS 
PRINTED 

:IF REMAINDER NOT ZERO 

INCREMENT QUOTIENT 

sSUBTRACT DIGITS ON STACK 

NO LEADING _— IF ZERO 

PRINT A ZERO 


MOVB #°0,R0 
CALL CPNT 


sREPEAT UNTIL COUNT REACHES ZERO 
GET CHACACTER FROM STACK 


MOV (SP)+,R5 
scuvent i eo DIGIT 


F GREATER THAN A 
ONVERT fo A_OR HIGHER 
+ FOR HEX T 

PRINT THE CHARACTER 


VB RS,RO 
CALL CPNT 


sREPEAT FOR ALL DIGITS 
ON STACK 


MOV (SP)+,R4 


MOV (SP)+,R2 





SEQ 0214 











H 1 
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1 sDIVIDE 

2 

3 DIVIDE A_32 BIT UNSIGNED NUMBER BY A 16 BIT UNSIGNED NUMBER. 

& REPLACE DIVIDEND WITH QUOTIENT AND RETURN REMAINDER. 

2 ;WILL NOT CHECK FOR DIVIDE BY ZERO. 

7 SINPUTS: 

8 3 7 - LOW 16 BITS OF DIVIDEND 

9 ; - HIGH 16 BITS OF DIVIDEND 

10 Rd = DIVISOR 

11 OUTPUTS: 

12 : R3 = LOW 16 BITS OF QUOTIENT 

13 : R4 = HIGH oe es OF QUOTIENT 

1 : RS = REMAINDE 

16 103542 DIVIDE: PUSH R2 

103542 010246 MOV R2,-(SP) 

17 103544 012702 000040 MOV #32. ,R2 2SET UP SHIFT COUNT 

18 103550 005005 CLR R5 START WITH ZERO REMAINDER 

19 103552 006303 1$: ASL R3 SHIFT LEFT INTO RS 

20 103554 006104 ROL R4 
21 103556 006105 ROL R5 
22 103560 020005 CMP RO,RS5S sWILL DIVISOR GO a iy REMAINDER 
23 103562 101002 BHI 2$ sONLY SUBTRACT IF IT WILL 

24 103564 16000 SUB RO,R5S SUBTRACT DIVISO 

25 103566 005203 INC R3 PUT A ONE INTO QUOTIENT 

26 103570 005302 2$: DEC R2 COUNT THE SHIFTS 

27 103572 001367 BNE 1$ 
28 103574 POP R2 

103574 012602 MOV (SP)+,R2 

29 103576 000207 RETURN 
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sPRINT HEX NUMBERS WITH LEADING SPACE 


4 103600 T2PNTW: PRINT <#" > :PRINT A SPACE 
103600 112700 000040 MOVB #° 
103604 004737 104040 CALL a 
5 103610 PUSH R1 
103610 010146 MOV R1,=(SP) 
6 103612 000301 SWAB R1 
7 103614 004737 103640 CALL T2PNT zPRINT HIGH TWO DIGITS 
8 103620 POP R1 
103620 012601 MOV (SP)+,R1 
9 103622 004737 103640 CALL T2PNT :PRINT LOW TWO DIGITS 
10 103626 000207 RETURN 
12 103630 T2PNTB: PRINT <#" > sPRINT A SPACE 
103630 112700 000040 MOVB #° ,RO 
“ 103634 004737 104040 CALL CPNT 
13 ;PRINT TWO HEX DIGITS FROM NUMBER IN R1 
16 103640 T2PNT: PUSH R1 ;SAVE NUMBER 
103640 010146 MOV R1,=(SP) 
17 103642 006001 ROR R1 :SHIFT TO GET HIGH DIGIT 
18 103644 006001 ROR R1 
19 103646 006001 ROR R1 
20 103650 006001 ROR R1 
21 103652 004737 103660 CALL T2PNTO zPRINT TWO DIGITS 
22 103656 POP 3GET LOW DIGIT AGAIN 
103656 012601 MOV (SP)+,R1 
23 103660 042701 177760 T2PNTO: BIC #*C17,R1 ZCLEAR OTHER BITS 
24 103664 062701 000060 ADD #'0, Ri * CONVERT TO ASCII CHARACTER 
25 103670 020127 000071 CMP R1,4°9 SIF GREATER THAN A 9 
26 103674 00340 BLE 1D ; CONVERT TO A OR HIGHER 
27 103676 062701 000007 ADD #<*A="9=1>,R1 HEX DIGIT 
28 103702 T2PNTD: PRINT R1 ‘PRINT THE DIGIT 
103702 110100 MOVB R1,RO 
103704 004737 104040 CALL CPNT 
29 103710 000207 RETURN 








2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 103712 
13 103714 
14 103716 
15 103720 
16 103724 
17 103726 
18 103730 
19 103732 
20 103734 
103734 
21 103736 
22 103740 
23 103744 
24 103746 
25 103752 
24 103754 
27 103760 
28 103762 
29 103766 
30 103770 
31 103774 
32 103776 
33 104000 
34 104002 
35 104004 
36 104006 
37 104010 
104010 
38 104012 
39 104014 
40 104016 
41 104022 
42 104024 
$3 104026 
45 104030 
104030 
46 104032 
104032 


SECTION 


000040 


000060 
000011 
000021 
000026 
000007 


000040 


3 T2GNUM 


:GET A HEX 
: INPUTS: 
OUTPUTS: 
R4 = NUMBER 
R1 = UPDATED STRING TO CHARACTER AFTER NUMBER 


T2GNUM: 


T2GND1: CL 


T2GND2: 


T2GND3: 


T2GNX: 


T2GNE : 
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STRING POINTER 


SEQ 0217 


DIGIT FROM AN ASCII INPUT STRING 


RO = COUNT OF DIGITS (O IF END OF LINE FOUND) 


INC 

BR_T2GNUM 
RR 

PUSH R2 

MOVB (R1)+,R2 
UB #'0,R2- 


ASL 


P R2 


RETURN 
POP R2 
POP RO 
JMP T2CMDE 





sCLEAR DIGIT COUNT 

;CHECK_IF END OF LINE 
REPORT NULL CHARACTER FOUND 
;CHECK IF A SPACE 

IF SO, IGNORE IT 


CLEAR NUMBER STORAGE 
;SAVE REGISTER 


GET CHARACTER 
CONVERT TO HEX DIGIT 


MOV R2,-(SP) 


MOV (SP)+,R2 


CLEAN UP THE STACK 


MOV (SP)+,R2 
MOV (SP)+,RO 
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065014 
065443 
000015 


065446 
160722 


065014 
000002 


000006 


065014 
000002 


000006 


065014 
000002 


000006 


065014 
000002 


000006 





;PRINT ONE CHARACTER 

[CALL WITH MACRO PRINT 

CPNT: MOVB RO,ERRCHR 
PUSH R1 


MOV wo 


CMPB_RO,AC 
BNE 1$ 
MOV #ERRNL Ri 

1$: JMP @PTYP 

PF: PRINTF R1,#ERRCHR 
BR CPNTX 

PB: PRINTB R1,#ERRCHR 
BR CPNTX 

PX: PRINTX R1,#ERRCHR 
BR CPNTX 

PS: PRINTS R1,#ERRCHR 

CPNTX: POP R1 


RETURN 


SEQ 0218 


MOV R1,-(SP) 


MOV #ERRCHR ,=(SP) 
R1,-(SP) 

MOV #2,-(SP) 
P,RO 

TRAP CSPNTF 

ADD #6,SP 


MOV #ERRCHR,=(SP) 
MOV R1,-(SP) 


MOV P 
TRAP CSPNTB 
ADD #6, 


MOV #ERRCHR,-(SP) 
MOV R1,-(SP) 


MOV SP, 
TRAP CSPNTX 
ADD #6, 


MOV #ERRCHR,-(SP) 
MOV R1,-(SP) 


MOV #2,-(SP) 


MOV P 
TRAP CSPNTS 
ADD #6,SP 


MOV (SP)+,R1 
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PRINT FORMATTED MESSAGE 
CALL WITH MACRO PNT, PNTF, PNTB, PNTX, OR PNTS 


LPNTF: 
LPNTB: 
LPNTX: 
LPNTS: 


LPNT: 


MOV #PF ,PTYPE 
BR LPNT 

a #PB,PTYPE 
MOV #PX,PTYPE 


MOV #PS.PTYPE 
PUSH <R2,R3,R4,R5> 


MOV (R1)+,R2 
p 

ADD #10. ,R4 

PUSH R1 


CALL OSTRNG 
POP <RO,R5,R4,R3,R2,R1> 


ADD (RO)+,SP 
JMP aRO 


MOV (SP)+, 
sADJUST STACK POINTER OVER ARGUMENTS 
;RETURN 





MOV R2,-(SP) 
MOV R3,-(SP) 
MOV R4,-(SP) 
MOV R5,-(SP) 


3GET ADDRESS OF STRING 
COMPUTE ADDRESS OF ARGUMENT 


NTS 
E NOW ON STACK (IF ANY) 


3_ WHICH AR 

zSAVE RETURN ADDRESS 

PRINT THE FORMATTED MESSAGE 
sRESTORE ALL REGISTERS 


MOV _R1,-(SP) 


MOV (SP)+,R2 





SEQ 0219 
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000004 
000002 


000004 
103132 


000002 
100000 


065002 
000002 


177774 
000002 
140000 
075662 


sPNTERR 





PRINT ERROR MESSAGE FROM DM PROGRAM REQUEST 11 OR 12. 


INPUTS: 


PNTERR: 


1$: 


3$: 
2$: 


4$: 


5$: 





RS = CONTROLLER TABLE ADDRESS 
R4 = MESSAGE DATA ADDRESS 
3 = COMMAND DATA ADDRESS 


S: 
ERROR MESSAGE PRINTED 


BIT 15 SET IN COMMAND DATA IF DRIVE HAS BEEN DROPPED 


PUSH <RO,R1,R2> 
MOY RO,-(SP) 
MOV R1,-(SP) 
MOV R2,-(SP) 
TST i 


BGE 
MOVB C.UNIT(RS),LSLUN 
BR 2$ 
PUSH R4 sSAVE DATA ADDRESS 
MOV R4,-(SP) 
MOV 4(R4),R1 3GET DRIVE NUMBER 
CALL GTDRVT GET DRIVE TABLE ADDRESS 
BNE 21F UNIT DROPPED, EXIT 
TST D.UNIT(R4) :SEE_IF UNIT HAS BEEN DROPPED FROM TESTING 


L PROCEED IF STILL TO 
BIS #B1T15,(R3) 
POP R4 


GET DRIVE NUMBER 
sCHECK IF BIT 15 SET 
zIF SO, GET UNIT FROM CONTROLLER TABLE 


: BE D 
:TELL DM PROGRAM TO STOP TESTING THIS UNIT 
MOV (SP)+,R4 


BR 4$ 
POP R4 sRESTORE DATA ADDRESS 
MOV (SP)+,R4 
MOV #ERRTYP,R2 3GET POINTER TO ERROR TABLE 
MOV 2(R4), (R2) 3GET ERROR TYPE 
ROL (R2) ‘ 
ROL ong? 


ROL (R2) 
BIC #*°C3, (R2)+ 
MOV 2(R45, (R2) 
BIC #140060, (R2)+ 
MOV #ERRRTN, (R2) 
ERROR 


sCLEAR LOW 2 BITS 
sMASK LOW 14 BITS 
CLEAR MESSAGE POINTER 
;GET ROUTI 


[PRINT THE ERROK MESSAGE 
DRIVE HAS NOT BEEN DROPPED 


MOY (SP)+,R2 
MOV (SP)+,R1 
MOV (SP)+,RO 


zDRIVE HAS BEEN DROPPED 


CSERROR 
CLC 
POP <R2,R1,R0> 


RETURN 
SEC 
4$ 





— 
SEQ 0220 








WWW Wo wo 


104456 

104456 016504 

104462 

104462 042704 

104466 010501 

104470 062701 

104474 

104474 012746 

104500 010146 

104502 01044 

104504 012746 

104510 104437 
38 104512 062706 
39 104516 006204 
40 104520 006204 
41 104522 004737 
42 104526 001566 
43 104530 737 
45 104534 022737 
46 104542 001402 
47 104544 737 
48 104550 


000004 
177000 
000010 
000340 


000003 
000010 


106020 


076060 
000004 


105110 


065050 
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; LOADDM 
[LOAD AND START A DM PROGRAM INTO A CONTROLLER 
j INPUTS: 

RS = CONTROLLER TABLE ADDRESS 


3 IMPLICIT INPUTS: 
DMPROG = POINTER TO START OF DM PROGRAM IN MEMORY 


SOUTRUTS: 
: IF LOAD SUCCEEDS = Z CLEAR 
; CONTROLLER TABLE MARKED LOADED 
: IF ERROR = Z SET 
LOADDM: 
MOV C.VEC(RS) ,.R4 GET VECTOR OF UDA 
AND CT.VEC,R4 
BIC #*C<CT.VEC>,R4 
pred y &- isn, nt GET INTERRUPT SERVICE LINK 
SETVEE R4,R1,#PRIO7 :SET UP INTERRUPT VECTOR 
MOV #PRI0O7,-(SP) 
MOV R1,=(SP) 
MOV R4,-(SP) 
MOV #3,-(SP) 
TRAP SVEC 
#10,SP 
aa “4 sPOSITION VECTOR FOR UDA 
CALL UDAINT 3 RING BUFFER AND INTERRUPTS ENABLED 
BEQ LOADER BRANCH IF AN 
CALL HCOMM zALLOCATE SPACE FOR HOST COMM AREA 
CMP #4, TNUM ; IS IT TEST 4? 
EQ : IF SO, BRANCH 
33 CALL SETDPR 3 SET DMPROG 


ADD 
INITIALIZE UDA WITH SMALLEST 
‘a 








fal 


2 
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3 104550 023727 065050 000001 CMP TNUM,#1 :1F TEST NUMBER 1 
104556 001440 BEQ LOADT1 : D0 SPECIAL koa 
5 104560 017701 160250 MOV @DMPROG,R1 [GET SIZE OF PROGRAM 
6 104564 012700 000002 LOADB: MOV #OP.ESP.RO ‘BUILD FFECUTE SUPPLIED PROGRAM COMMAND PACKET 
7 104570 004737 105302 CALL BLDCMD 
8B 104574 013764 065034 000124 MOV DMPROG, HC. CPKeP. UADR(R4) LOAD MAIN PROGRAM ADDRESS 
9 104602 010164 000120 MOV R1,HC.CPK+P.BCNT(R4) + AN 
10 104606 013764 065034 000140 MOV DMPROG, HC_CPKeP. OVRL(R4) LOAD OVERLAY ADDRESS 
11 104614 067764 160214 000140 ADD @DMPROG,HC.CPK+P.OVRL(R4) 
15 104622 004737 105366 CALL SNDCMD :SEND COMMAND TO U 
16 104626 004737 105526 CALL WAITMS [WAIT FOR MESSAGE URESPONSE 
17 104632 032764 000037 000032 BIT #ST.PSK,4o _MPK+P.STS(RG) = CHECK FOR ERRORS 
18 104640 001115 BNE LOADE i 
19 104642 042765 000024 000014 BIC #CT. CMDSCT REQ,C.FLG(RS5) | ;CLEAR COMMAND OUTSTANDING FLAG 
20 104650 052765 000002 000014 BIS #C CT.RN,C.FLG(R5) ‘SET DM PROGRAM RUNNING FLAG 


+ 


Zz. 
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1 ZLOAD DM PROGRAM FROM MEMORY SPACE TESTED DURING 
: s INITIALIZATION IN TEST 1 
4 104660 017704 160150 LOADT1: MOV @DMPROG,R4 :GET SIZE OF DM PROGRAM IN BYTES 
5 104664 162704 000040 SUB #DMMAIN,R4 
6 104670 013700 065034 MOV DMPROG. RO :GET ADDRESS OF DM PROGRAM 
7 104674 062700 000040 ADD #DMMAIN,RO 
8 104700 005001 CLR R1 :START WITH OFFSET OF ZERO 
10 104702 012703 000274 LT1L1: MOV #<HC.BSZ*2>,R3 :GET SIZE OF BOTH BUFFERS 
11 104706 020403 CMP R4,R3 SIF FEWER BYTES REMAINING IN PROGRAM 
12 104710 103001 BHIS LT11 
13 104712 010403 MOV R4_R3 ZUSE ACTUAL BYTE COUNT 
14 104714 LT11: PUSH R$ :SAVE THE BYTE COUNT 
104714 010346 MOV R3,-(SP) 
15 104716 013702 065016 MOV FFREE,R2 :GET ADDRESS OF BUFFER 
16 104722 162702 000214 suB #<HC.BSZ*2>,R2 
17 104726 PUSH R2 :SAVE BUFFER ADDRESS 
104726 010246 MOV R2,-(SP) 
18 104730 012022 LT1L2: MOV (RO)+,(R2)+ :MOVE DATA TO BUFFER 
19 104732 162703 000002 SUB #2,R3- [COUNT BYTES 
20 104736 001374 BNE trite 
21 104740 POP :RESTORE BUFFER ADDRESS 
104740 012602 MOV (SP)+,R2 
22 104742 POP R3 ZRESTORE BYTE COUNT 
104742 012603 MOV (SP)+,R3 
23 104744 004737 104772 CALL LOAD :LOAD INTO UDA 
24 104750 001455 BEQ LOADER :IF ERROR, GET OUT 
25 104752 006203 ASR R3 SCONVERT BYTES TO WORDS 
26 104754 060301 ADD R3,R1 S INCREASE OFFSET FOR NEXT BUFFER 
27 104756 006303 ASL R3- SCONVERT WORDS TO BYTES 
28 104760 160304 SUB R3,R4 SREDUCE REMAINING BYTE COUNT 
29 104762 001347 BNE LTiL1 GET N NEXT BU 
30 104764 012701 000040 MOV #DMMAIN,R1 [GET A BYTE COUNT OF HEADER ONLY 
31 104770 000675 BR LOADB ‘NOW STA 
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LOAD 


ISSUE DOWNLINE LOAD COMMAND TO UDA. CHECK THAT LOAD 
; HAPPENS WITHOUT ERROR. 


; INPUTS 

3 ‘RI ~ OFFSET FOR DM PROGRAM 

; R2 = ADDRESS OF BUFFER CONTAINING PROGRAM 

: R$ = SIZE OF BUFFER IN BYTES 

RS = CONTROLLER TABLE ADDRESS 

OUTPUTS: 

; Z CLEAR IF NO ERROR 

; Z SET IF ERROR AND ERROR REPORTED 

LOAD: PUSH <RO,R3,R4> 

MOV RO,-(SP) 

MOV R3,-(SP) 
MOV R4,-(SP) 


MOV #0P.MWR,RO 2GET yoo LOAD COMMAND 


CALL_BLDCMD 2BUI 


L ND P 
MOV R2, 9s CPK+P.UADR(R4) STUFF IN BUFFER ADDRESS 
MOV R3,H e*foep: BCNT(R4) STUFF IN BYTE € 
MOV R1 HCL PK+P.RGOF (R4) STUFF IN OFFSET 
MOV #1,HC.CPK+P.RGID(R4) ; STUFF IN un te ina 1 
CALL SNDCMD ND COMMAND 
sane WAITMS SWAIT FOR ME RESSAGE URE SPONSE 


LOOK FOR ANY ERROR 
CLEAR COMMAND ISSUED 


B LOADER 
BIT #ST.MSK,HC.MPK+P.STS(R4) 
BNE LOADE 
BIC #CT.CMD,C.FLGC(RS) 
POP <R4,R3,R0> 
MOV (SP)+,R4 
oo (SP)+,R3 
V (SP)+,RO 


CLZ sCLEAR Z TO INDICATE NO ERROR 
RETURN 


SEQ < 
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sUDA FAILED TO DOWNLINE LOAD DM PROGRAM 
LOADE1: ERRDF 34,,ERRO34 


LOADER: SEZ 
RETURN 


— a 


SEQ 0225 


TRAP CSERDF 
WORD 34 


WORD 0 
«WORD _ERRO34 
SET Z TO INDICATE ERROR OCCURRED 
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4 
5 105110 

105110 010046 

105112 010446 
6 105114 737 103005 
7 105120 023764 06515 
9 105126 001011 
10 105130 012737 002122 
11 105136 032765 000040 
12 105144 001413 
13 105146 000137 076350 
14 105352 013737 065036 
15 105160 032765 000040 
16 105166 001002 
17 105170 000137 076350 
18 105174 

105174 012604 

105176 012600 
19 105200 000207 


000034 


065034 
000014 


065034 
000014 


3 SETDPR 


:SET DMPROG WITH APPROPRIATE ADDRESS 
SETDPR: PUSH 


2$: 


RETURN 


<RO,R4> 
MOV RO,-(SP) 
MOV R4,-(SP) 
; GET DUST STATUS 
UscexT, HC.MPK+P.DEXT(R4)- 3; US2? 


; IF_NOT, BRANCH 

PSTORAGE, DMPROG ; SET ong2” SAODRESS 
#CT.US0,C.FLG(RS) : DO THEY MATCH? 
2s : IF SO, EXIT 

T4E : ELSE REPORT pERROR 
DSOPRG DMPROG : SET DMSO A 
act. .U50,C.FLG(RS) : DOES CONTROLLER TYPE MATCH 
RNTGE ; ELSE, REPORT ERROR 
<R4,RO> 3; RESET 


MOV (SP)+,R4 
MOV (SP)+,RO 


LS SSS SSS SSS ts 
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:GTDUST 
:GET DUST STATUS 


GTDUST: MOV C.VEC(RS),R4 
AND CT.VEC,R4 


oR 
ADD #C.JSR,R1 
SETVEC R4,R1,#PRIO7 


ASR R4 


ASR R4 
CALL UDAINT 
BEQ LOADER 


COMM 
#OP.GSS,RO 
CMD 


SEQ 0227 


3GET VECTOR OF UDA 


BIC #*C<CT.VEC>,R4 
GET INTERRUPT SERVICE LINK 


SET UP INTERRUPT VECTOR 
MOV #PR107,-(SP) 


MOV R1,=(SP) 
MOV R4,-(SP) 


MOV 
mg CSSVE 


INITIALIZE UDA WITH SMALLEST 
POSITION VECTOR FOR UDA 


+ RING BUFFER AND INTERRUPTS ENABLED 
BRANCH IF AN 
:ALLOCATE SPACE FOR HOST COMM AREA 

: RO HAS OPCODE 





VISWN $0 COONOUSWh— 


ed a 


— os 
wane 


NOUS WN 
eb a me eh ed th a ed a at) ot ot et 
SOosooooooooooooooooo 
aera ahahahababahahahababahahababahahahe, 


Ww 
= 
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WWNWIWW) UW’§'UIWWW iW 
PIPMALEWWNS HSS SS 


SRE 


SK DRV 
ES SEC 


012601 
000207 


000016 
000100 
000060 
001000 
000031 
177777 
000030 


000114 


H 
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sBLDCMD 


SEQ 0228 


BUILD A COMMAND IN COMMAND PACKET 


; INPUTS: 


RS = CONTROLLER TABLE ADDRESS 
RO = COMMAND CODE 


OUTPUTS: 


BLDCO: 
BLDC1: 


R4 = ADDRESS OF HOST COMM AREA 
COMMAND PACKET CONTAINING REF NUMBER AND OPCODE. ALL OTHER Ay CLEARED. 
a he ee IN CONTROLLER TABLE INCREMENTED AND RESUL 


PACKE 
RO = CONTENTS DESTROYED 


: PUSH <R1,R0> 


my ot 
MOV C.RINGCRS) ,R4 sGET ADDRESS OF HOST COMM AREA 
R4 :COPY TO RO 


ADD ait. CEV,RO COMPUTE ADDRESS OF COMMAND ENVELOPE 

MOV #HC.PSZ,(RO)+ ;LOAD PACKET LENGTH 

UP,R1 LOAD DIAG ye IDENTIFIER 

MP #OP.MWR, (SP) 2I1F CODE IS MAINTENANCE WRITE 
co : GET OTHER CIRCUIT IDENTIFIER 


2 (RO) sPUT edhe d phy PACKET 
V #<HC. PS2>/2, R1 T WORDS TO CLEAR 


CLR (RO)+ ZCLEAR PACKET 
DEC R1 
BNE BLDC1 
POP HC.CPK+P.OPCD(R4) :PUT OPCODE IN PACKET 
MOV (SP)+,HC.CPK+P.OPCD(R4) 
POP R1 sRESTORE R1 


MOV (SP)+,R1 
RETURN 





SEQ 0229 





2 
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1 : SNDCMD 
¢ :SEND A COMMAND TO THE UDA. 
4 [CLEAR THE RESPONSE PACKET. MARK BOTH PACKETS AVAILABLE TO THE 
5 SUDA. SET COMMAND ISSUED BIT IN CONTROLLER TABLE AND INITIALIZE 
§ : TIMEOUT COUNTER. 
5g INPUTS: 
9 : RS = CONTROLLER TABLE ADDRESS 
10 SOUTPUTS: 
ui : R4 = ADDRESS OF HOST COMM AREA 
13 
14 105366 SNDCMD: PUSH <RO,R1> . 
105366 010046 MOV RO,-(SP) 
105370 010146 MOV R1,-(SP 
15 105372 016504 000016 MOV C.RING(RS) ,R4 ZLOAD R4 WITH HOST COMM AREA ADDRESS _ 
16 105376 005265 000044 INC C.REF(RS S INCREMENT CMD REFERENCE NUMBER 
17 105402 016564 000044 000104 MOV C.REF (RS) WC.CPK+P.CRF(R4) :PUT IN PACKET 
18 105410 012700 000014 MOV #HC.MEV,RO [POINT TO MESSAGE ENVELOPE 
19 105414 060400 ADD R4,RO 
20 105416 012701 000032 MOV #<HC.PSZ+HC.ESZ>/2,R1 ZSIZE OF MESSAGE PACKET 
1 105422 005020 SNDC1: CLR (RO)+ ICLEAR ENTIRE MESSAGE PACKET 
22 105424 005301 DEC R1 
23 105426 001375 BNE SNDC1 
24 1054 012764 140000 0 MOV #RG.OWN*RG.FLG.HC.MCT(R4) | ;MARK MESSAGE PACKET AVAILABLE 
25 105456 012764 100000 00001 mov #RG=OWN.HC.CCTERG) ZMARK Co mA / ane 
$8 198286 52765 indie 000014 BIS #CT.CMD,C.FLG(RS) :MARK COMMAND. ISSUED 
28 105456 POP <R1,RO> 
105456 012601 MOV (SP)+,R1 
105460 012600 MOV (SP)+.RO 
29 105462 000207 RETURN 


Racaed 









GLOBAL SUBROUTINES SECTION 
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2 





:CLEAR THE were nee DATA Toh ture IN THE HOST COMM AREA 
+ AND LOAD BUFFER DESCRIPT 


R IN COMMAND PACKET TO THE BUFFER 


R5 = CONTROLLER TABLE fon ake 
R4 = ADDRESS OF HOS AREA 
RO = OFFSET INTO HOST COMM AREA TO DATA BUFFER 


DATA BUFFER CLEARED 

COMMAND PACKET POINTING TO BUFFER 
BYTE COUNT SET TO SIZE OF BUFFER 
R4 = ADDRESS OF DATA BUFFER 


PUSH <RO,R1> 


MOV RO,=(SP) 

MOV R1.=(SP) 
ADD R4,RO zADD START OF HOST COMM AREA TO SOFFSET 
MoV RO.HC.CPK+P.UADR(R4) [PUT BUFFER ADDRESS IN COMMAND PACKET 


V #HC.BSZ, HC.CPK+P.BCNT(R4) 


c 
MOV # :PUT SIZE OF BUFFER IN N COMMAND PACKET 
MOV me. ;882/2, R1 


PUT GUFFER ADDRESS IN 
GET SIZE Cee WORDS 


; ; CLRBUF 

4 

5 

§ INPUTS: 

8 3 

10 touTPUTS: 

11 3 

12 3 

13 3 

14 3 

2 105464 CLRBUF 
105464 010046 
105466 010146 

17 105470 060400 

18 105472 010064 000124 

19 105476 012764 000106 000120 

$9 105504 010004 

1 192308 012701 000043 

$§ 105512 005020 CLRBFL: 

23 105514 005301 

24 105516 001375 

2° 108850 012601 
108839 13800 

26 105524 000207 


CLR CLEAR ALL T 
DEC R he 
BNE CLRBFL 
POP <R1,R0> 
MOV ($P)+-R0 
RETURN 





SEQ ‘e230 | 





“SOVONAOUSWN— 


2 


ee MNT foo eee 
FUNSSSSN Ssananranw 


Od a td a Sh ot = = os 3 ed st et et os =) SS 2 


W 
“wi 


SS 


iss Rae gaan 


PLEAD AD 
ataetaeae 


3 


5 
023765 
103753 


104455 
000044 


000000 
075430 
012601 
012600 
000264 
000207 


000036 
000040 
105736 
000010 
000002 


065222 


000014 


065234 000042 


065232 000040 
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sWAITMS 


WAIT FOR UDA TO RESPOND WITH A MESSAGE PACKET 


INPUTS: 


OUTPUTS 


WAITMS: 


2$: 






| 
SEQ 0231 


RS = ADDRESS OF CONTROLLER TABLE 
2 CLEAR IF NO ERROR 
2 SET IF ERROR, MESSAGE PRINTED 


PUSH <RO,R1> 
MOV RO,=(SP) 

MOV R1,-(SP) 

Mov #30..RO zSET TIME OUT VALUE OF 30 SECONDS 
MOV R5,Ri sPOINT TO TIME OUT COUNTER 


GET ADDRESS OF UDAIP REGISTER 
LOOK IF INTERRUPT OCCURRED 
BRANCH IF SO 

LOOK AT UDASA REGISTER 
sBRANCH IF ERROR CODE PRESENT 


MOV (R5),RO 

BIT #CT.MSG,C.FLGC(RS) 
BNE 3 

MOV 2(RO),R1 

BNE 4$ 

BREAK 


TRAP — CSBRK 
Ist kW.CSR :SEE IF A CLOCK ON SYSTEM 
CMP KW.EL#2,C. TOH(RS) :CHECK IF TIMEOUT HAS HAP”ENED 
BNE 
CHP KW.EL.C.TOCRS) 
ERRDF 36,,ERRO36 
TRAP  CSERDF 
«WORD 36 
“WORD PRROES 
POP <R1,RO0> J 
MOV ($P)3RO 
SEZ : 





RETURN 








Vw 
—s SJ SH 3 I Ss 


7 105674 
8 105676 


01368) 
12600 
000244 
000207 
104455 
000045 
000000 
075442 
012601 
012600 


000264 
000207 


4$: 
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042765 000010 000014 3$: 


G.C.FLGCRS) 


RETURN 
ERRDF 37,,ERRO37 


POP <R1,R0> 


SEZ 
RETURN 









sCLEAR MESSAGE RECEIVED FLAG 


GIVE NO ERROR RETURN 


MOV (SP)+,R1 
MOV (SP)+,RO 


TRAP CSERDF 
WORD 37 
«WORD 0 
«WORD ERRO37 
MOV (SP)+,R1 
MOV (SP)+,RO 


SEQ 0232 


| 
| 
| 
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ee eee ee ee ee ee ony 


sAPRINT 


CONVERT AN 18 BIT ADDRESS STORED IN TWO WORDS INTO A FORMAT 
sTHAT WILL ALLOW PRINTING OF THE 18 BIT NUMBER. 


: INPUTS: 
: "RO = ADDRESS OF TWO WORD BLOCK CONTAINING ADDRESS. 
: FIRST WORD CONTAINING LOW 16 

SECOND WORD CONTAINING HIGH 2 BITS. 
OUTPUTS: 


; Ri = HIGH 3 BITS OF ADDRESS 
: R2 = LOW 15 BITS OF ADDRESS 


APRINT: MOV 2(RO),R1 Saleh tery 2 BITS 

MOV (RO) ,R2 ‘err ou 16 Bits 

BPL APRIZ TIF neon T SET 

INC R1 PLACE tre 1N WITH HIGK 2 BITS 
APRIZ: RETURN P 
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012737 177777 065242 


FWN—| OOONOUSWwhH— 


i ae 


NXMI 

TNON“EXISTANT MEMORY SERVICE ROUTINE 
INPUTS: 
: NXMAD SET TO ZERO 

OUTPUTS: 

: NXMAD SET TO ONES IF NON-EXISTANT TRAP OCCURED 


BGNSRV NXMI 


NXMI:: 


MOV #-1,NXMAD 


ENDSRV 
L10040: 


RTI 
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sUDASRV 


UDA_INTERRUPT SERVICE ROUTINE. MARKS UDA CONTROLLER TABLE THAT AN 
: INTERRUPT HAS BEEN RECEIVED. 


THIS ROUTINE IS CALLED BY oe yi RO, py go BES FROM WITHIN 

: THE ota vit ta tore THE PC STORED RO IS THE ADDRESS OF THE C.FLG 
D IN THE CONTROLLER TABLE. THE STACK CONTAINS THE SAVED CONTENTS 

iF PRO FOLLOWED BY THE INTERRUPTED PC AND PS. 


INPUTS: 
; RO = ADDRESS OF C.FLG WORD IN CONTROLLER TABLE 
STACK = SAVED CONTENTS OF RO 


CT.CMD CLEARED AND CT.MSG SET IN C.FLG WORD OF CONTROLLER TABLE 
RO = RESTORED FROM STACK 


BGNSRV UDASRV 


BIS #CT.MSG, (RO) sSET _CT.MSG 
POP RO sRESTORE RO 


OUTPUTS: 


UDASRV: : 


MOV (SP)+,RO 
L10041: 
RTI 


ENDSRV 





3 
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sPUT RESULT IN STORAGE 


MOV RO,(R1)+ 
MOV R3,(R1) 


POP <R3,R2> 


RETURN 


1 3SETTO 
$ ;SET TIMEOUT COUNTER TO SOME NUMBER OF SECONDS FROM CURRENT TIME. 
5 ; INPUTS: 
9 : RO = NUMBER OF SECONDS FOR TIMEOUT 
10 R1 = ADDRESS WHERE TWO WORD TIME TO BE PUT 
11 S OUTPUTS: 
12 3 RO = CONTENTS DESTROYED 
Fe 3 R1 = INCREMENTED BY 2 
12 sCOMPUTE CLOCK TICKS TIL TIMEOUT 
27 105736 SETTO: PUSH <R2,R3> 
105736 010246 MOV R2,-(SP) 
105740 010346 MOV R3,-(SP) 
9 105742 005002 CLR R2 ;CLEAR PRODUCT 
30 105744 013703 065230 MOV KW.HZ,R3 :GET MULTIPLICAN 
45 105750 006200 SETOO: ASR RO SHIFT MULTIPLIER TO RIGHT 
46 105752 103001 BCC SETO1 :IF A ONE BIT SHIFTED OUT 
47 105754 060302 ADD R3,R2 3; ADD MULTIPLICAND TO PRODUCT 
48 105756 006303 SETO1: ASL R3 ‘DOUBLE THE MULTIPLICAND 
49 105760 005700 TST RO 
50 105762 001372 BNE SETOO sCONTINUE UNTIL MULTIPLIER IS ZERO 
28 3GET CURRENT TIME 
54 105764 013700 065232 SETO2: MOV KW.EL,RO GET TIME 
55 105770 013703 065234 MOV KW.EL+2,R3 
56 105774 020037 065232 CMP RO-RU EL 3I1F CHANGED DURING RETRIEVAL 
or 106000 001371 BNE SETO2 : GET IT AGAIN 
+4 z3ADD TIME TIL TIMEOUT 
61 106002 060200 ADD R2,R0 3ADD 
$e 106004 005503 ADC R3 


SEQ 0236 


~~ 


SEQ 0237 
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sUDAINT 


3 FUNCTIONAL DESCRIPTION: 
SUBROUTINE TO INITIALIZE A_UDA AND BRING IT ON-LINE. 
ALL. STEPS ARE CHECKED. AN ERROR MESSAGE IS REPORTED IF ANY ERROR 


INPUTS: 

"RS = ADDRESS OF CONTROLLER TABLE. 

R4 = LEN, INTI AND VECTOR FIELDS TO SEND TO UDA 
vite INPUTS: 

FREE = FIRST TART OF RinG aur MEMORY. THIS ADDRESS IS GIVEN TO UDA 

ue, - SIZE ‘ FREE MEMORY AVAILABLE IN WORDS. 

CONDITION Z = SET fl one ERROR ~ ede y gy IF NO ERROR. 

R1 - SIZE OF RING BUFFER IN WORDS IF NO ERRO 

R4 - eat te By UDAIP REGISTER IN UDA 


WONAUVUSWN $9 ODNOAOULSWN $0 OONOUSWN— 


SOONG 


106020 010400 UDAINT: MOV R4,RO :GET MESSAGE LENGTH 
106022 000300 SWAB R 
106024 042700 177770 BIC #177770,R0 
106030 004737 106764 CALL CLOG :COMPUTE LOGARITHMIC VALUE 
106034 010102 MOV R1,R2 [SAVE RESULT IN R2 
106036 00 MOV R4.RO [GET COMMAND LENGTH 
106040 000300 SWAB RO 
106042 000 ROR RO 
1 106044 006000 ROR RO 
2 106046 006000 ROR RO 
3 106050 042700 177770 BIC #177770,R0 
106054 004737 106764 CALL CLOG : COMPUTE LOGARITHMIC VALUE 
106060 060201 ADD R2,R1 SADD THE TWO RESULTS 
106062 00630 ASL R1 ZMULTIPLY BY 2 WORDS PER RING 
106064 062701 000002 ADD #HC.1S2/2,R1 SADD SPACE FOR INTERRUPT INDICATORS 
106070 020137 065020 CMP R1,FSIZE [COMPARE WITH SIZE OF FREE MEMORY 
106074 101402 BLOS UDAI1 
106076 000137 076022 FMERR ZFATAL ERROR IF NOT ENOUGH MEMORY 





RS = UNCHAN 

:CHECK IF ENOUGH FREE MEMORY FOR RING BUFFER 
| 

| 

| 


eC  - - —+4 
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sFILL HOST COMMUNICATION AREA WITH ALL ONES 


1 
2 | 
3 106102 013702 065016 UDAI1: MOV FFREE,R2 :GET FIRST ADDRESS OF - RING BUFFER 
4 106106 010103 V :GET SIZE OF RING BUF | 
§ 106110 012722 177777 UDAI1L: MOV #=-1,(R2)+ :WRITE ONES TO BUFFER 
6 106114 005303 [COUNT THE WORDS IN BUFFER 
f 106116 003374 BGT UDAIIL SLOOP UNTIL ENTIRE BUFFER WRITTEN 

j 

R :D0 THE INITIALIZATION | 

11 106120 004737 106270 CALL UDAIST :D0 FIRST THREE STEPS 

12 106124 103457 BCS UDAIEX [GET OUT IF UDA MICROCODE REPORTED FAILURE 

13 106126 012364 000002 MOV (R3)+,2(R4) :WRITE aliEXT, wo WORD TO UDASA REGISTER 

14 106132 012700 000310 MOV #200. .RO :GET TRY COUNTER 

15 106336 016402 000002 UDAI1A: MOV 2(R4),R2 LOOK AT UDASA | 

16 106142 001410 BEQ UDAL IC 

17 106144 100005 BPL U | 

18 106146 ERRDF Mee eRROZG 

106146 104455 TRAP CSERDF 

106150 000030 «WORD 24 

106152 “WORD 0 
106154 075214 <WORD ERRO24 

19 106156 000442 BR UDAIEX 

20 106160 005300 UDAI1B: DEC RO | 

21 106162 001365 E U 

22 106164 010264 000002 UDAI1C: MOV BoA Sth) :WRITE 0 TO UDASA (PURGE) | 

23 106170 011402 MOV (R4),R2 ;READ FROM UDAIP (POLL) 

% 106172 004737 106624 CALL “Gpakee WAIT FOR STEP OR ERROR BIT 
5 106176 103432 BCS UDAIEX CET OUT IF UDA MICROCODE REPORTED FAILURE 

26 106200 PUSH RI. 

106200 010146 MOV R1,-(SP) | 

27 106202 004733 CALL a(R3)+ : CALL LAST ROUTINE 

28 106204 POP R1 

nq 106206 012601 MOV (SP)+,R1 | 

30 zCHECK HOST COMMUNICATION AREA FOR ALL ZEROS | 

32 106206 013702 065016 UDAI2: MOV FFREE,R2 :GET FIRST ADDRESS OF RING BUFFER 

33 106212 010103 MOV R1,R3- [GET SIZE OF RING BUFFER | 

34 106214 005722 UDAI2L: TST trons [CHECK WORD IN BUFFER | 

35 106216 001003 BNE UDAI2E 760 TO ERROR REPORTER IF NOT ZERO 

36 106220 005303 DEC R3 [COUNT THE WORDS IN BUFFER | 

37 106222 003374 BGT UDAI2L SLOOP UNTIL ALL WORDS CHECKED 

38 106224 000405 BR UDAI3 

40 106226 UDAI2ZE: ERRDF 23,,ERRO23 ZREPORT BUFFER NOT CLEARED 

106226 104455 TRAP  CSERDF 
106230 27 «WORD 23 
ies S708 ABB Paces 

41 106236 000412 BR UDAIEX 

} 
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sSEND GO BIT TO UDASA REGISTER TO END INITIALIZATION 


UDAI3: 
MOV C.BST(RS),RO :GET BURST VALUE 
ASL RO :SHIFT TO POSITION 
ASL RO 
BIS #SA.GO,RO :SET THE GO BIT 
MOV RO,2(R4) SE 


: UDA 
CL sCLEAR Z AS NO ERROR INDICATION 
RETURN 
sERROR RETURN 
UDAIEX: SEZ SET Z TO INDICATE ERROR OCCURRED 
RETURN 
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SEQ 0240 | 
GLOBAL SUBROUTINES SECTION 
1 ;UDAIST 
¢ SSTART THE INITIALIZATION PROCESS ON THE SELECTED UDA. 
4 TSTOP BEFORE WRITING THE THIRD WORD SO UDA DOES NOT 
2 ZATTEMPT ANY UNIBUS TRANSFERS. 
7 INPUTS: 
8 3 RS = ADDRESS OF CONTROLLER TABLE 
B ; R4 = LEN, INTI AND VECTOR FIELDS TO SEND TO UDA 
;LOAD TABLE OF DATA TO SEND TO UDASA REGISTER 
13 106270 UDAIST: BREAK 
106270 104422 TRAP  C$BRK 
14 106272 PUSH R1 
106272 010146 MOV R1,=(SP) 
15 106274 052704 100000 BIS #SA.STP,R4 :SET STEP BIT IN DATA WORD 
16 106300 010437 106472 MOV R4, UDAIO1 *LOAD LENGTH AND INTERRUPT VECTOR 
17 106304 013737 065016 106476 MOV FFREE, UDAID2 | 3LOAD MEMORY ADDRESS 
18 106312 062737 000004 106476 ADD #HC.MSG,UDAID2 : OF FIRST RESPONSE RING 
$9 sSTART THE INITIALIZATION BY WRITING TO UDAIP REGISTER 
22 106320 016504 000000 MOV C.UADR(RS) ,R4 sGET ADDRESS OF s REGISTER 
23 106324 005037 065242 CLR NXMAD SCLEAR MEMORY ERROR FLAG 
24 106330 SETVEC #4, #NXMI,#PRIO7 7SET UP VECTOR 4 
106330 012746 000340 MOV #PRI07,-(SP) 
106334 012746 105716 MOV #NXMI,-(SP) 
106340 012746 000004 MOV = (SP) 
106344 012746 000003 MOV #3,-(SP) 
106350 10443 TRAP CSSVEC 
106352 062706 000010 ADD #10,SP 
25 106356 005764 000002 TST 2(R4) zACCESS UDASA REGISTER 
26 106362 005014 CLR (R4) ‘WRITE TO UDAIP 
27 106364 CLRVEC #4 [GIVE UP THE VECTOR 
106364 012700 000004 MOV #4,RO 
106370 104436 TRAP  C$CVEC 
28 106372 005737 065242 TST ite sSEE IF A MEMORY ERROR OCCURRED 
29 106376 001406 BEQ 
30 106400 CARD. 30 eRROZ0 
106400 104455 TRAP CSERDF 
106402 000024 «WORD 20 
106404 000000 “WORD 0 
106406 075006 -WORD ERRO2O 
31 106410 000261 ma SEC 
32 106412 000424 BR UDAISE 


H 3 ' 
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1 SET UP LOOP PARAMETERS TO EXECUTE THE FOUR STEPS OF INITIALIZATION 

5 106414 012737 904000 106762 UDAISG: MOV #SA. $1 UDARSD :STORE RESPONSE MASK 

4 106422 012703 106470 1DT,R ‘AND INDEX TO TABLE 

: :WAIT FOR AND CHECK RESPONSE DATA 

& 106426 004737 106624 UDAISL: CALL UDARSP :WAIT FOR STEP OR ERROR BITS 

9 106432 103414 BCS UDAISE TEXIT IF ERRO 

10 106434 004733 CALL a(R3)+ [CALL RESPONSE CHECKER FOR STEP 

11 106436 105412 BCS UDAISE :GET OUT IF ERROR 

12 106440 006337 106762 ASL UDARSD [SHIFT TO NEXT STEP BIT 

13 106444 032737 040000 106762 BIT #SA.S4,UDARSD SCHECK IF NOW AT STEP 4 

14 106452 001003 BNE UDAISX [GET OUT IF SO 

15 106454 012364 000002 MOV (R3)+,2(R4) [WRITE DATA TO UDASA REGISTER 

1 106460 000762 BR UDAISL [STAY IN LOOP 

18 106462 000241 UDAISX: CLC CLEAR CARRY FOR NO ERROR INDICATION 
19 106464 UDAISE: POP R1 

106464 012601 . MOV (SP)+,R1 

20 106466 000207 RETURN 


_—— 
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012701 
000434 


004400 


137400 
000360 


000040 000014 
000040 000014 


sDATA TO BE SENT AND RECEIVED BY UDA INITIALIZA‘ION 


UDAIDT: .WORD UDAIR1 sFIRST WORD RESPONSE CHECK ROUTINE 
UDAID1: . ;FIRST WORD TO SEND TO UDASA 
wed — 


UDAID2: ; 

“WORD UDAIR3 
UDAID3: WORD SA.TST : 
<WORD UDAIR4 [FOURTH WORD RESPONSE CHECK ROUTINE 


RESPONSE CHECK FOR FIRST WORD FROM UDASA 
CHECK FOR PROPER CONTROLLER TYPE 


UDAIR1: MOV #SA.S1+SA.DI,R1 SET STEP ONE BIT 
BR UDAIRC sNOW COMPARE 


sRESPONSE CHECK FOR SECOND WORD FROM UDASA 
sCHECK FOR ECHO OF INTI AND VECTOR 


UDAIR2: MOV _UDAID1,R1 


WAB R 

BIC #177400,R1 
BIS #SA.S2,R1 
BR UDAIRC 


GET WORD SENT TO UDASA 
3GET HIGH 8 BITS 

sSET STEP 2 BIT 

NOW COMPARE 


RESPONSE CHECK FOR THIRD WORD FROM UDASA 
:CHECK FOR ECHO OF MESSAGE AND COMMAND RING LENGTHS 


UDAIR3: MOV UDAID1,R1 :GET WORD SENT TO UDASA 
BIC #177400,R1 :JUST LOW 8 BITS 
BIS #SA.S3,R1 TSET STEP 3 BIT 
BR UDAIRC [NOW COMPARE 


sRESPONSE CHECK FOR FOURTH WORD FROM UDASA 
CHECK FOR ECHO OF PURGE AND LFAIL BITS 


UDAIR4: MOV R2,R1 2GET RESPONSE FROM UDA 
BIC #*C<SA.S4+SA.CNT+SA.MCV>,R1 ;KEEP MICROCODE VERSION AND STEP 4 
BIT #SA.CNT,R1 3 CHECK R MODEL 


BEQ 1$ : IF ZERO, UDASO(M7161) 
BIC #CT.U50,C.FLGC(RS) : ELSE, UDAS2(M7485) 
BR : AND BRANCH 

i$: BIS #CT.U50,C.FLG(RS) 


COMPARE EXPECTED DATA IN R1 WITH ACTUAL DATA IN R2 


UDAIRC: CMP R1,R2 sCOMPARE THE DATA 
BEQ ww sEXIT IF COMPARED CORRECTLY 
ERRDF 25, ,ERRO25S 


sREPORT ERROR 
TRAP CSERDF 
WORD 5 


oe WORD 
-WORD ERRO2S 


SEC 
UDAIRX: RETURN 


SEQ 0242 


$e 85 
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GLOBAL SUBROUTINES SECTION 







; UDARSP 


WAIT FOR UDA TO RESPOND WITH DATA_IN UDASA REGISTER. 

EITHER STEP BIT Al vias IN LOCATION UDARSD OR ERROR BIT 
WILL CAUSE A TERMINATION 

AN ERROR MESSAGE WILL BE “PRINTED IF THE UDA DOES NOT RESPOND 
2 IN 10 SECONDS OR IF ERROR SETS. 


+ INPUTS: 


: 

4 

> 

7 

g 

10 : UDASRD = MASK OF STEP BIT TO LOOK FOR 

11 5 RS = ADDRESS OF CONTROLLER TABLE 

12 Papel R4 = ADDRESS OF UDAIP REGISTER 

14 ; sERROR MESSAGE IF TIME OUT ON RESPONSE OR ERROR BIT SETS 

15 : R2 = DATA FROM UDASA REGISTER 

1g 3 CARRY SET IF ERROR BIT SETS OR TIME OUT 

18 106624 UDARSP: PUSH R1 
106624 010146 MOV R1,-(SP) 

19 106626 052737 100000 106762 BIS #SA.ERR,UDARSD :SET ERROR BIT IN MASK WOR 

20 106634 012700 000012 MOV #10.,RO [SET UP FOR 10 SECOND TIMEOUT 

21 106640 010501 MOV R5,Ri ‘POINT 10” COUNTER iN CONTROLLER TABLE 

22 106642 062701 000040 ADD #C.TO,R1 

23 106646 004737 105736 CALL SETTO 

24 10665¢ POP R1 

25 106654 033764 106762 000002 UDARS1: BIT UDARSD,2(R4) ;LOOK AT ERROR AND STEP BIT 

36 106662 001024 BNE UDARS2 [BRANCH IF EITHER SET 
106664 BREAK 
106664 104422 TRAP  C$BRK 

28 106666 005737 065222 TST KW. CSR zSEE IF CLOCK ON SYSTEM 

29 106672 001770 BEQ UDAR 

30 106674 023765 065234 000042 CMP eit, C.TOH(RS) ZCHECK IF TIME OUT OCCURRED 

31 106702 101005 BHI 1$ 

32 106704 001363 BNE UDARS1 

33 106706 023765 065232 000040 CMP KW.EL,C.TOCRS) 

34 106714 103757 BLO UDARS1 

35 106716 016402 000002 1$: MOV 2(R4),R2 :GET REGISTER CONTENTS 

36 10672 ERRDF 22,,ERRO22 SREPORT TIME OUT ERROR 
106722 104455 CSERDF 
106724 000026 ‘ 22 
106726 000000 <WORD 0 
106730 075062 -WORD ERRO22 

37 106732 000407 BR UDARSE 


| 
| 
| 
012601 MOV (SP)+,R1 
| 
| 
| 
| 
| 


ERAN ES DOI a ose 
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1 sCHECK IF ERROR BIT SET 
g 106734 016402 000002 UDARS2: 44 2(R4), he 3GET yp te CONTENTS 
4 106740 100006 U 3EX F ERROR NOT SET 
5 106742 ERROF 31, SERRO2ZT REPORT ERROR INFO 
106742 104455 TRAP CSERDF 
106744 000025 «WORD 21 
106746 «WORD 0 
106750 075020 «WORD ERRO21 
6 106752 000261 UDARSE: SEC 
106754 000207 RETURN 
19 sNORMAL EXIT 
11 106756 000241 UDARSX: CLC sCLEAR CARRY AS NO ERROR INDICATION 
i 106760 000207 RETURN 
‘3 sLOCATION FOR STEP BIT MASK 
16 


106762 000000 UDARSD: .WORD 0 sLOAD BY CALLING ROUTINE 
| 
| 
| 








ae eet: 
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GLOBAL SUBROUTINES SECTION 
1 CLOG 
5 [COMPUTE LOGARITHMIC VALUE OF NUMBER TO BASE 2. 
5 : INPUTS: 
6 : RO = LOGARITHM TO BE CONVERTED 
OUTPUTS: . 
8 : R1 = VALUE OF 2 RAISED TO POWER OF INPUT NUMBER 
10 106764 CLOG: PUSH RO 
106764 010046 MOV RO,=(SP) 
11 106766 005001 CLR RI ;SET UP ZERO START VALUE 
12 106770 000261 SEC [WITH CARRY READY TO SHIFT IN 
13 106772 006101 CLOGLP: ROL R1 :SHIFT TO LEFT 
14 106774 005300 DEC RO : UNTIL RO 
15 106776 100375 BPL CLOGLP + GOES NEGATIVE 
16 107000 POP RO 
a 107009 012600 ‘ ) MOV (SP)+,RO 
18 


‘ 
07002 000207 RETURN 


Se Sn eT 






——_—_- 


SEQ 0246 
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GLOBAL SUBROUTINES SECTION 


1 :RDDLL 

2 3 

; ZREAD DISK DRIVE DOWNLINE LOAD PROGRAM INTO MEMORY 

5 INPUTS: 

6 jourpurs; tM” NAME OF PROGRAM IN RADSO (TWO WORDS) 

8 ; FREE MEMORY CONTAINING PROGRAM 

R : CARRY CLEAR IF NO ERROR, CARRY SET IF PROGRAM NOT FOUND 

15 107004 012701 000012 RDDLL: MOV #10.,R1 :TYPE OF PROGRAM IN DATA FILE 
16 107010 004737 107044 CALL RDREC [READ PROGRAM INTO MEMORY 

17 107014 006101 ROL R1 SPRESERVE CARRY STATE IN R1 
18 107016 004737 107026 CALL CLOSEF : WHILE CLOSING THE DATA FILE 
19 107022 006001 ROR R1 : AS NORMAL POSITION IS LOST 
20 107024 000207 RETURN 


} 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


' 
} 
i 
| 
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005737 065100 
001403 


VS Wh DONOuUlSwhH— 


has — at 


104435 
005037 065100 
000207 


:CLOSEF 
[CLOSE DATA FILE FOR DM PROGRAMS 

: INPUTS: 

: FILOPN = ZERO IF FILE NOT OPEN 
OUTPUTS: 


CLOSEF: TST FILOPN ;SEE IF FILE CURRENTLY OPEN 
CLOSE ; IF SO, CLOSE IT 


TRAP 
CLR FILOPN AND MARK AS SO 
RETURN 


1$: 








GLOBAL SUBROUTINES SECTION 


FWN “CO ODNOULSWN OC 0OONOU SW 







RORIDIPIRY 2 et ot ot et os os 2 


107044 


07044 010046 

07046 010146 

07050 010246 

07052 010346 

07054 010446 

07056 010546 
25 107060 005037 065046 
26 107064 005737 065100 
27 107070 001005 
28 107072 


07072 oer 065062 
7100 00337 065100 


Ww “sey 
WN —Oo0O 
ooo oooo°ooe°o 
~™N 
—_ 


022704 000001 


SSS SNKUE 
ENSRRRGSRNSS KK 
s 
os 
oe 
rm 
—~ 


005700 
001431 


sRDREC 


;READ A RECORD FROM THE INPUT FILE. PLACE DATA INTO FREE MEMORY. 
INPUTS: 


RDREC: 


RDSTS: 
RDST: 
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R1 = FIL 


—J 
= 
v 
DD 
So 
2) 
x» 
= 


PROGRAM 


PROGRAM 
DM PROGRAM 
- DRIVE think thet DOWNLINE LOAD PROGRAM 


DLLNAM = IF R1 she TAINS 10, TWO WOR 


PROGRAM IN 


OUTPUTS: 


DATA FROM RECORD IN MEMORY 


CARRY CLEAR IF NO ERROR, CARRY SET IF ERROR 


PUSH <RO,R1,R2,R3,R4,R5> 


CLR FNUM 
TST FILOPN 
BNE RDSTS 
OPEN #FNAME 
INC FILOPN 
COM R5 

BREAK 


GETBYTE R4 


TST R4 
BEQ RDST 
CMP #1,R4 
BNE RWRDE1 
GETBYTE RO 
ADD RO,R4 


T 
BEQ RDDAT 





SEQ 0248 


ab DS AT THIS ADDRESS CONTAIN 
RS = ADJUSTED ADDRESS WHERE TO BRING DATA INTO. 


$s 0 RO.-(SP) 


Vv 
MOV R5,-(SP) 


SEE IF FILE ALREADY OPEN 


zIF NOT, OPEN FILE NOW 


MOV 
. TRAP CSOPEN 
AND MARK AS 


#FNAME ,RO 


OPEN 
COMPLEMENT LOAD ADDRESS (SEARCH MODE) 
TER _~ 


ALLOW PROGRAM TO BE IN 


TRA CSBRK 
+: tat Mt DON'T SEEM 10 BREAK ON CONTROL-C! 


2GET A 


sIF ZERO 
: KEEP READING 
:WHEN NOT ZERO 


3 iT 


: IF ZERO, PROCESS DATA 


NE 
3 AND THE NEXT avie 


TRAP C$GETB 
MOVB RO.R4 


TRAP C$GETB 


SS sss SSS stl SSS 
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oooo 

NNN 
_ — 

BRE 


SNS 
ay = 


000012 
065300 
065302 065076 


1$: 


GETBYTE RO 
ADD RO,R4 
TSTB RG 
BNE RWRDE1 
CMP R1,410. 

BNE 1$ 

CMP DLLNAM,R2 

BNE RDST 

CMP DLLNAM+2,FDATA 
BNE RDST 


COM R5 
BR RDST 


:CHECK IF TYPE OF FILE LOOKING FOR 
SIF TOO SOON IN FILE, KEEP SEARCHING 
SIF PAST TYPE, give ERROR RETURN 
:GET NEXT TWO WO 


:GET CHECKSUM 


TRAP  C$GETB 
zADD TO COMPUTED SUM 
:SEE IF itl SUM IS ZERO 
IF REPORT CHECKSUM ERROR 
TIF FILE "types A 10 


MATCH THE PROGRAM N 


3 NAME 
;KEEP SEARCHING IF NOT DESIRED PROGRAM 


GET STORAGE ADDRESS 
:SWITCH FROM SEARCH TO STORE MODE 


SEQ 0249 


—— 


~“ 
MM 
oa 
~ 


ooooooeceo oooo 
NNN ~“ JINN 
y ri 
SERSEND 


7302 
304 


ONAOW FWNOOWD NOULWN—COONOuUlwhH— 


NORININD = NOROIRUTUNYAR a 
Soooooooooococoeo 
ANNN 
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065076 
002122 


064742 


MACRO V04.00 23-AUG-82 11:03:51 PAGE 241 


RDDAT: 


3$: 


4$: 





4 


CALL FWORD 
MOV FDATA,R3 
CALL FWORD 
SUB #6,R3 
BEQ RWORDT 
TST RS 

BMI 3$ 

MOV FDATA,R1 
ADD R5,R 
CMP R17. #STORAG 
BLO RDERR 


R3,R1 
CMP #<STORAG*STOSIZ>,R1 
RDERR 


SUB R3,R1 
GETBYTE RO 
TST RS 

BMI 4$ 

MOVB RO,(R1)+ 
ADD RO,R4 

DEC R3 

BNE 3$ 
GETSYTE RO 


ADD _RO,R4 


TSTB R4 
BEQ RDST 
BR RWRDE1 





:READ 3LOAD A 
s sli THIS I 


EARCH MODE, 
; BYPASS TRANSFER ADDRESS COMPUTATION 
:GEr "LOAD ADDRESS 
=> REAL STARTING ADDRESS 

th MUST BE GREATER THAN STORAG 
;_IF NOT, ERROR 
sADD BYTES IN RECORD 

7a MUST BE LESS THAN ENDING ADDRESS 
; IF NOT, ERROR 


:GET DATA BYTE 


zIF_IN SEARCH MODE, 
: BYPASS DATA STORAGE 
; N MEMORY 


TRAP C$GETB 


:GET CHECKSUM 
TRAP C$GETB 


:ADD 

;1F CHECKSUM CORRECT, 
: THEN GO READ NEXT RECORD 
: ELSE REPORT ERROR 





cccupememeteeaete 
SEQ 0250 | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


— 


ee 7 


SEQ 0251 
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= ~~ 


1 107324 RWORDT: GETBYTE RO ;READ CHECKSUM BYTE 
107324 104426 TRAP  C$GETB 

2 107326 060004 ADD RO,R4 yADD TO COMPUTED CHECKSUM 
107330 105704 TSTB R4 [CHECK LOW BYTE OF SUM 

4 107332 001037 BNE RWRDE1 ‘BRANCH IF CHECKSUM ERROR 

5 107334 005705 TST RS SIF IN SEARCH MODE, 

6 107336 100663 BMI RDST t KEEP ON SEARCHING 

? 107340 POP <R5,R4,R3,R2,R1,RO> 
107340 012605 MOV (SP)+,R5 
107342 012604 MOV (SP)+.R4 
107344 012603 MOV (SP)+.R3 
107346 012602 MOV (SP)+.R 
107350 012601 MOV (SP)+.R1 
107352 012600 MOV (SP)+.RO 

8 107354 010137 065046 MOV R1,FNUM 

9 107360 000241 CL 

10 107362 000207 RETURN 

12 107364 FWORD: GETBYTE RO ;READ A BYTE FROM FILE 
107364 104426 TRAP  C$GETB 

13 107366 060004 ADD RO,R4 sUPDATE CHECKSUM ERROR 

14 107370 110037 065076 MOVB RO,FDATA SSTART TO BUILD WORD 

15 107374 GETBYTE RO ‘READ ANOT::=8 BYTE FROM FILE 
107374 104426 TRA C$GETB 

16 107376 060004 ADD RO ZUPDATE CHECKSUM 

17 107400 110037 065077 MOVE. Ro, PDATACI [COMPLETE WORD 

18 107404 000207 RETU 


— 


ee eee 


F 
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SEQ 0252 | 
GLOBAL SUBROUTINES SECTION | 
1 107406 004737 107026 RDERR: CALL CLOSEF CLOSE FILE AS POSITION IS LOST 
2 10741 POP <R5,R4,R3,R2,R1,RO> 
107412 012605 MOV (SP)+,R5 
107414 012604 MOV (SP)+,R4 
107416 012603 MOV (SP)+.R3 
107420 012602 MOV (SP)+.R2 
107422 012601 MOV (SP)+.R1 
107424 012600 MOV (SP)+, 
3 107426 000261 SEC ZERROR RETURN, FILE NOT FOUN 
4 107430 000207 RETURN 
6 107432 RWRDE1: ERRSF 5,,ERROOS 
107432 104454 TRAP CSERSF 
107434 000005 WORD § 
107436 000000 “WORD 0 
107440 074706 «WORD ERROOS 
7 107442 DOCLN 
107442 104444 TRAP CSDCLN 


———_—5 
SEQ 0253 





CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE ane‘ 
GLOBAL SUBROUTINES SECTION 


1 skWill 

$ [CLOCK INTERRUPT SERVICE ROUTINE 

5 107444 BGNSRV KW11] 
107444 KWI1I:: 

6 107444 062737 000001 065232 ADD #1, KW.EL :COUNT THE INTERRUPT 

7 107452 005537 065234 ADC KW.EL42 

8 107456 012777 000105 155536 MOV #KWOUT. ,akW.CSR ;RESTART THE CLOCK 

* eres m= 10 

‘ 107464 000002 . 4 

11 107466 BGNSRV INTSRV ; UDA INTERRUPT SERVER 
107466 INTSRV:: 

12 107466 005237 065060 INC INTRCV : FLAG INTERRUPT AS RECEIVED 

13 107472 ENDSRV 
107472 L10043: 


107472 000002 


| 
| 
| 
| 


| 
} 
! 
| 


— 
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GLOBAL SUBROUTINES SECTION | 

1 sRESET 
g : RESET ALL UDA=50S IN THE CONTROLLER TABLES | 
4 : INPUTS: 
5 ; IPADRS = CONTAINS ALL IP ADDRESSES 
4 : OUTPUTS: | 
f ; NONE 
9 107474 RESET: PUSH <R3,R4> 
107474 010346 MOV R3,=(SP) 
107476 010446 MOV R4.=(SP) 
10 107500 005037 065242 CLR NXMAD : CLEAR NON-EXISTANT MEMORY ADDRESS 
11 107504 SETVEC #4,#NXMI,#PRIO7 
107504 012746 000340 MOV #PR107,-(SP) 
107510 012746 105716 MOV #NXMI,=(SP) 
107514 012746 MOV #4,-(SP) 
107520 012746 000003 MOV #3,-(SP) 
107524 104437 TRAP  C$SVEC 
107526 062706 000010 ADD #10,SP 
12 1075 BREAK 
107532 104422 TRAP  C$BRK 
13 107534 012703 000010 MOV #8.,R3 : R3 = COUNTER OF ENTRIES 
14 107540 012704 065140 MOV MIPADRS,R4 + R4 => IP ADDRESS 
15 107544 005714 1$: TST (R4) : IS THERE AN ENTRY? 
16 107546 001406 BEQ 2$ : IF NOT, DONE 
17 107550 005034 CLR a(R4)+ : INIT UDA 
18 107552 005737 065242 TST NXMAD : WAS THERE AN ERROR? 
19 107556 001008 BNE 3$ : IF 
20 107560 005303 DEC R3 : MAKE SURE WE DO NOT EXTEND OVER AREA 
21 107562 001370 BNE 1$ : IF NOT DONE, BRANCH 
22 107564 2s: POP <R4,R3> 
107564 012604 MOV (SP)+,R4 
107566 012603 MOV (SP)+.R3 
23 107570 000207 RETURN 
25 107572 005744 38: TST -(R4) : R4 => UDAIP IN ERROR 
26 107574 010405 MOV R4,RS : RS => UDAIP 
27 107576 ERRDF 20,,ERRO20 
107576 104455 TRAP CSERDF 
07600 000024 «WORD 20 
107602 -WOR 
7604 075006 ERROZO 
28 107606 005014 CLR (R4) : DESTROY ADDRESS SO NOT TO FALL wn ENDLESS RESET ERROR LOOP 
29 107610 DORPT 
107610 104424 TRAP  CSDRPT 
30 107612 DOCLN 
612 TRAP 


CSDCLNN | 
| 
| 
} 
| 
| 
St 


ek Se) 


wan Y 
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GLOBAL SUBROUTINES SECTION 
1 :RNTIME | 
5 sPRINT RUNTIME | 
5 3 INPUTS: 
6 3 ku. EL = CONTAINS ELAPSED TIME 
7 W.HZ = HERTZ OF CLOCK | 
i) ;OUTPUT $s 
9 IF CLOCK ON SYSTEM: 
10 : RNTIME HH:MM:SS °° PRINTED 
i : IF NO CLOCK: ONE SPACE IS PRINTED 
13 107614 005737 065222 RNTIME: TST ku. CSR zCHECK IF A CLOCK PRESENT 
14 107620 001465 BEQ RNT [BRANCH IF NOT 
15 107622 . PUSH ero, nR3. R4,R5> 
107622 010046 MOV RO,-(SP) 
107624 010346 MOV R3,-(SP) 
107626 010446 MOV R4.-(SP) | 
107630 01054 MOV RS5.=(SP) 
16 107632 013703 065232 MOV KW.EL,R3 :GET ELAPSED TIME 
17 107636 013704 065234 MOV KW.EL+2,R4 
18 107642 013700 065230 MOV KW.HZ,RO :GET SPEED OF CLOCK | 
19 107646 004737 103542 CALL DIVIDE :COMPUTE SECONDS OF ELAPSED TIME 
20 107652 012700 000074 MOV #60.,RO [NOW DIVIDE BY 60 
21 107656 004737 103542 CALL DIVIDE : TO COMPUTE MINUTES 
22 107662 PUSH R5 ZSAVE REMAINDER AS SECONDS 
107662 010546 MOV RS,-(SP) 
3 107 004737 103542 CALL DIVIDE DIVIDE ee 60 AGAIN 
4 107670 PNT RNTIM,R3 [PRINT 
107670 010346 MOV R3,-(SP) 
107672 004137 104250 JSR R1.LPNT 
107676 065451 .WORD RNTIM | 
25 107702 020527 000011 CMP R5,49. zI1F MINUTES 9 OR LESS 
26 107706 003004 BGT 1$ 
27 107710 PRINT #°0 zPRINT A LEADING ZERO 
7710 112700 000060 MOVB #°0,RO 
107714 004737 104040 CALL CPNT 
28 107720 1$: PNT RNTIM1,R5 zNOW PRINT MINUTES 
07720 010546 MOV RS,-(SP) 
107722 004137 104250 JSR R1.LPNT 
107726 065474 ~WORD RNTIM1 
107730 000002 é . 
29 107732 POP R5 :GET SECONDS 
107732 012605 MOV (SP)+,R5 
107734 020527 000011 CMP RS,#9. z1F 9 OR LESS 
31 107740 003004 BGT 2 
32 107742 PRINT #°0 ;PRINT A LEADING ZERO 
107742 112700 MOVB #°0,RO | 
107746 004737 104040 CALL CPNT 
33 107752 2s: PNT RNTIM2,R5 zNOW PRINT SECONDS 
07752 010546 MOV R5,-(SP) 
107754 004137 104250 JSR RI ALENT | 
07760 065502 -WORD RNTIM2 
07762 000002 ~WORD PNT.CT | 
34 107764 POP <R5,R4,R3,RO> ZHOURS IN R3 
107764 012605 MOV (SP)+,R5 
j 
a 





J 4 
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GLOBAL SUBROUTINES SECTION 

1077 01 3608 MOV (SP)+,R4 

107770 012603 MOV (SP)+,R3 

107772 012600 MOV (SP)+,RO 

35 107774 RNTIMX: PRINT <#* > :PRINT A SPACE | 

107774 112700 000040 MOVE #* ,RO | 

110000 004737 104040 CALL CPNT 

36 110004 000207 RETURN 


38 110006 ENDMOD | 
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013746 065050 
004137 104242 
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004737 107614 
112700 000015 


ssseessseeses 
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-SBTTL REPORT CODING SECTION 


BGNMOD 


++ 
THE REPORT CODING SECTION CONTAINS T 


HE 
; "PRINTS'’ CALLS THAT GENERATE STATISTICAL REPORTS. 


BGNRPT 
LSRPT:: 
PUSH <RO,R1,R2,R3,R4,R5> 
MOV RO,=(SP) 
MOV R1.=(SP) 
MOV R2,~(SP) 
MOV R3,-(SP) 
V R4,=(SP) 
MOV R5.=(SP) 
PNTS RPTMSG, TNUM :PRINT TEST NUMBER 
MOV TNUM,=(SP) 
JSR R1,LPNTS 
WORD RPTMSG 
CALL RNTIME :GET RUNTIME PARAMETERS 
PRINT #CR [END THE LINE 
CALL CONE 
MOV #STIME,R1 ZAT 15 MINUTES FROM NOW 
MOV #15.*60.,RO 'SET TIME FOR NEXT REPORT 
CALL SETTO 


ee + >= 


—— 
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K 
T TION 
4 110066 023727 065050 000004 CMP TNUM, #4 z1F NOT TEST 4 
6 110074 00140¢ BEQ 1$ ; 
7 110076 000137 110374 JMP RPTXX : THAT IS ALL 
8 11010 1$: PNTS RPTMSH 
110102 004137 104242 JSR R1,LPNTS 
110106 110516 .WORD RPTMSH 
110110 000000 “WORD PNT.CT 
3 11011 013705 065026 ee MOV CTABS,R5 :GET ADDRESS OF FIRST CONTROLLER TABLE 
1 110116 905765 000002 TST C.UNIT(RS) :SEE IF CONTROLLER AVAILABLE FOR TESTING 
13 110122 100520 BMI RPTCTN 
14 110124 ASSUME CT.AVL EQ BIT15 
20 110124 010504 MOV RS.R4 :COMPUTE ADDRESS OF DRIVE TABLE POINTERS 
21 110126 062704 000020 ADD #¢-DRO.R4 
22 110332 012705 000010 MOV #8. ,R :GET COUNT OF DRIVES 
23 110136 012401 RPTDT: MOV (R45+,R1 ‘LOOK AT POINTER 
24 110140 001511 BEQ RPTCTN 760 TO NEXT IF NO TABLE 
25 110142 005761 000002 TST D.UNIT(R1) SSEE IF DRIVE AVAILABLE 
27 110146 100504 I RPTDT 
28 110150 ASSUME DT.AVL EQ BIT15 
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PUSH <R3,R4,R5,R1> 


MOV #TEMP,RO 

MOV #18.,R1 

MOVB #° .(RO)+ 

DEC R1 

BNE 1$ 

CLR (RO) 

MOV (SP),R5 
5),R 

MOV D.SERN+2(R5) 

MOV D.SERN+4(R5) 

CLR R 

CALL DIV10 

ADD #°0,R5 


POP R1 





SEQ 0259 


MOV R1,=(SP) 
sPLACE 18 SPACE CHARACTERS INTO 
: TEMP STORAGE 


3 THEN A NULL CHARACTER 
2GET DRIVE TABLE STORAGE ADDRESS 
2GET SERIAL NUMBER 


sDIVIDE BY 10 
CONVERT TO ASCII CHARACTER 
sPUT DIGIT INTO TEMP STORAGE 


sSEE IF QUOTIENT IS ZERO 


:IF NOT, DIVIDE AGAIN 
)+,R1 


MOV (SP)+, 
PRINTS OD LET I AOD PSEC ES APRN? DRS? 


ASSUME D.DRV EQ 0 


PRINTS #RPTMD2,D.HERR(R1),.D.SERR(R1) ,D.ECCC(R1) 


POP <R5,R4,R3> 





D.ECCC(R1) .=(SP) 
MOV D.SERR(R1) .=(SP) 
MOV D.HERR(R1) ,~(SP) 
MOV #RPTMD2 (SP) 
MOV #4,-(SP) 
MOV SP,RO 
TRAP CSPNTS 
ADD #12.SP 


MOV (SP)+,R5 
MOV (SP)+,R4 
MOV (SP)+,R3 
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CZUDCCO UDA & DISK SEQ 0260 
REPORT CODING SECTION 
1 110360 005303 RPTDTN: DEC R3 COUNT THE DRIVE TABLES 
2 110362 003265 BGT RPTDT sREPEAT FOR ALL DRIVE TABLES 
3 110364 062705 000046 RPTCTN: ADD #C.SIZE,R5 GO TO NEXT CONTROLLER TABLE 
4 110370 005715 TST (R5) 
9 110372 001251 BNE RPTCT 
11 110374 RPTXX: POP <R5,R4,R3,R2,R1,RO> 
110374 012605 MOV (SP)+,R5 
110376 012604 MOV (SP)+,R4 
110400 01260 MOV (SP)+,R3 
110402 012602 MOV (SP)+,R2 
110404 012601 MOV (SP)+,R1 
110406 012600 MOV (SP)+,RO 
12 110410 EXIT RPT 
110410 000167 WORD JSJMP 
13 110412 000412 WORD 110044-2-. 
14 110414 DIV10: PUSH RO DIVIDEND IS IN <R4,R3,R2,R1> 
110414 010046 MOV RO,-(SP) 
15 110416 012700 000100 MOV #64. ,R0 SET UP SHIFT COUNT 
16 110422 005005 CLR R5 sSTART WITH ZERO REMAINDER 
17 110424 005301 1$: ASL R1 
18 110426 066102 ROL R2 sSHIFT LEFT INTO R5 
19 110430 006103 ROL RS 
20 110432 006104 ROL R4 
21 110434 006105 ROL R5 
22 110436 022705 000012 CMP #10.,R5 SILL DIVISOR GO INTO REMAINDER? 
23 110442 10100 BHI 2$ sONLY SUBTRACT IF IT WILL 
24 110444 162705 000012 SUB #10. ,R5 SUBTRACT DIVISOR 
25 110450 005201 INC R1 sPUT A ONE INTO QUOTIENT 
26 110452 905300 2s: DEC RO COUNT THE SHIFTS 
27 110454 001365 BNE 1$ 
28 110456 POP RO sRETURN WITH QUOTIENT IN 
110456 012600 MOV (SP)+,RO 
+4 110460 000207 RETURN 3 <R4,R3,R2,R1> AND REMAINDER IN RS 
31 110462 116 042 124 RPTMSG: .ASCIZ\N''TEST ‘D3’ IN PROGRESS. ‘\ 
32 110516 116 042 125 RPTMSH: .ASCII\N' UNIT DRIVE SERIAL“-NUMBER SEEKS MBYTES MBYTES HARD SOFT ECC’N\ 
33 110630 042 040 040 AS — X1000_ READ WRITTEN ERRORS ERRORS’ 'N\ 
34 110734 045 123 062 RPTMSD: .ASCIZ\ZS2XD2%S32D32S 1272S 12D5%S2205%S3ZD52S2\ 
i? 111003 045 104 065 RPTMD2: oes SE NEDSESERD SES IED SIA 
4e 
43 ENDRPT 


L10044: 
TRAP CSRPT 
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PROTECTION TABLE 





~SBTTL PROTECTION TABLE 


pte 
; THIS TABLE IS USED BY THE RUNTIME SERVICES 
: TO PROTECT THE LOAD MEDIA. 


VIEW OO GNOUSWwhR— 


111630 BGNPROT 
111030 LSPROT:: 
10 111030 177777 -) FFSET INTO P=TABLE FOR CSR ADDRESS 
11 111032 177777 -1 Orr SET INTO P=TABLE FOR MASSBUS ADDRESS 
; 111034 177777 ~4 [OFFSET INTO P=TABLE FOR DRIVE NUMBER 
; 111036 ENDPROT 


-—- 
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~SBTTL INITIALIZE SECTION 


p++ 
3; THE INITIA 
3; AT THE BEG 


LIZE SECTION CONTAINS THE CODING THAT IS PERFORMED 
INNING OF EACH PASS. 


BGNINIT 
LSINIT:: 


-REM & 
IF HERE FROM CONTINUE COMMAND 


END! SET ICONT BIT IN IFLAGS 

IF HERE FROM RESTART COMMAND 

- SET IREST BIT IN IFLAGS 

IF HERE FROM POWER FAIL RESTART 
THEN 


RESET ALL_UNITS 
PRINT STATISTICAL REPORT 


ENDIF 
IF —— START COMMAND 
RESET ALL UNITS 
ESTABLISH FREE MEMORY 
CLEAR TNU 
SET_ISTRT BIT IN IFLAGS, CLEAR OTHER BITS 
INITIALIZE CLOCK 
BUILD TABLES 


E 
ENF CHECK TABLES FOR ADDED OR DROPPED UNITS 


o 
MEW OCONAUSWN—OVOONOUSWN—OO GNOUSwh— FBS 


WWIUIWI WIN DININNINNNNID 2 2 A 2 OO oo 
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CZUDCCO UDA & DISK 
INITIALIZE SECTION 

1 111038 READEF #EF .CONTINUE HERE FROM CONTINUE COMMAND? 
1110 012700 000036 MOV #EF . CONTINUE ,RO 
111042 104447 TRAP CSREFG 

2 111044 BNCOMPLETE INIT1 JUMP IF NOT 
111044 103006 BCC INIT1 

3 111046 Os ts 000020 065044 BIC #ISTRTH, press 

4 111054 052737 000002 065044 BIS #ICONT, [FLAGS sSET CONTINUE BIT IN FLAG RECORD 

5 111662 INIT1: READEF #EF .RESTART zLOOK AT EVENT FLAGS 
111062 012700 000037 MOV #EF RESTART ,RO 
111066 104447 TRAP CSREFG 

6 111070 BNCOMPLETE INITIA sSET IREST BIT IN IFLAGS 
111070 103005 BCC INITIA 

7 111072 052737 000004 065044 BIS #IREST,IFLAGS ; ar # FROM RESTART COMMAND 

8 111100 004737 107474 CALL _RESET : RESET U 

9 111304 IN'TIA: READEF #EF .PWR HERE FROM” POWER RESTART? 
111104 012700 000034 MOV #EF .PWR,RO 
111110 +=104447 TRAP CSREFG 

10 111112 BNCOMPLETE INIT2 3 JUMP IF SET 
111112 103003 BCC INIT2 

11.:111114 «004737 107474 CALL _RESET sRESET ALL_UNITS 

12 111120 DORPT PRINT A STATISTICAL REPORT 
111120 104424 TRAP CSDRPT 

13 111122 INIT2: READEF #EF.START HERE FROM START COMMAND? 
111122 012700 000040 MOV #EF START ,RO 
111126 104447 TRAP CSREFG 

14 111130 BCOMPLETE INIT3 zJUMP IF SO 
111130 103467 BCS INITS 


ee 







—o- 
5 
So 
ro 
Ne 
mS 
4 
me 
oO 
aD 
aed 
174] 


1 
2 
? 111132 013705 065026 
5 111136 052765 100000 
6 111144 010502 
7 111146 062702 000020 
8 111152 012703 000010 
9 111156 012200 
10 111160 001405 
11 111162 052760 100000 
12 111170 005303 
13 111172 003371 
14 111174 062705 000046 
15 111200 005715 
16 111202 001355 
18 
19 
20 111204 005003 
21 111206 
111206 010300 
111210 104442 
22 111212 
111212 103030 
23 111214 013705 065026 
24 111220 021015 
5 111¢¢¢ 001411 
6 111224 062705 000046 
27 111230 005715 
28 111232 001372 
29 111234 
111234 104454 
111236 000006 
111240 000000 
111242 074744 
30 111244 
111244 104444 
31 111246 016001 000010 
32 111252 004737 103132 
33 111256 001366 
34 111260 042765 100000 
35 111266 042764 100000 
36 111274 005203 
37 111276 023703 002012 
38 111302 003341 
39 111304 000137 112354 


000002 


000002 


000002 
000002 
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zSET NOT AVAILABLE BITS IN ALL CONTROLLER AND DRIVE TABLES 
sGET FIRST CONTROLLER TABLE ADDRESS 


SET BIT IN CONTROLLER TABLE 
GET POINTER TO DRIVE TABLES 


INITC1: 


INITC2: 


INITC3: 


MOV CTABS,RS 
BIS #CT.AVL,C.UNIT(RS) 


€Q IN 
BIS #DT.AVL,D.UNIT<RO) 
BGT INITC2 
ADD #C.SIZE,RS 

TST (R5) 
BNE INITC1 


;GET COUNT OF 


[CHECK IF ANY MORE DRIVE TABLES 


DRIVE TABLES 


SET BIT IN DRIVE TABLE 


sMOVE TO NEXT CONTROLLER TABLE 


1S THERE A NE 
sIF SO, CLEAR 


s:NOW GET EACH P-TABLE AND CLEAR NOT AVAILABLE BITS 


sSTART WITH UNIT 0 
GET HW P-TABLE 


INITC4: 


INITCS: 


INITE1: 


INITCC: 


INITC6: 


CLR R3 

GPHARD R3,RO 
BNCOMPLETE INITC7 
MOV CTABS,RS 
CMP (RO), (R5) 
BEQ INITCC 

ADD #C.SIZE,R5 
TST (R5) 


BNE INITCS 
ERRSF 6,,ERROO6 


DOCLN 

MOV HO.LDR(RO),R1 
CALL GTDRVT 

BNE INITE1 

BIC ge ret 


(R5) 
BIC #DT.AVL,D.UNIT(R4) 
NC R3 


INITC7: INC 


CMP LSUNIT,R3 
BGT INITC4 
JMP INITXX 


GO AROUND IF 


XT ONE? 
THE BITS THERE 


TRAP 
NOT AVAILABLE 


BCC 
3GET FIRST CONTROLLER TABLE 
:COMPARE UDA ADDRESSES 


zLOOK AT NEXT CONTROLLER TABLE 


:IF THERE IS ANY 


CLEAR BIT IN 
:CLEAR BIT IN 
NCREMENT 


CONTROLLER TABLE 
VE TABLE 


DRI 


2 INC UNIT NUMBER 
CHECK IF GOT ALL TABLES 
F NOT GET ANOTHER 


: - GO 
sEXIT THE INIT 





CODE 


R3,RO 
CSGPHRD 
INITC? 


CSERSF 
6 


0 
ERROO6 
CSDCLN 


SEQ 0264 


WN —OOODNOUSWw 


ee 
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16 
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INIT3: CALL RESET 
MEMORY FFREE 


MOV aF FREE ,FSIZE 
CLR TNUM 


CLR FNUM 
MOV #ISTRT,IFLAGS 
s INITIALIZE CLOCK 


BCOMPLETE KYES 
CLOCK P,RO 


BCOMPLETE KYES 


CLR KW.CSR 
PNTF NOCLOCK 


BR KNO 
KYES: sa (RO)+,KW.CSR 


MOV (RO)+,KW.HZ 
SETVEC KW.VEC,#kW111 ,#PRIO7 


MOV omuoyt , eee Foe 


MOV 
MOV #15.%60.,RO 
CALL SETTO 


KNO: 





sRESET ALL UNITS 
sRESET START OF FREE MEMORY 


TRAP CSMEM 

MOV RO,FFREE 
sRESET SIZE OF FREE MEMORY 
INITIALIZE TEST NUMBER TO NO TEST RUNNING 
s INITIALIZE FILE NUMBER TO NO FILE IN MEMORY 
sSET START FLAG FOR TEST 4 


DATA TO SEND TO KW11 TO START CLOCK 
CLEAR ELAPSED TIME 


SEE IF AN L CLOCK PRESENT 
MOV #°L,RO 
TRAP CSCLCK 
V #*?,RO 
TRAP C$CLCK 
BCS KYES 
zIF NEITHER, CLEAR CSR STORAGE WORD 
JSR_R1,LPNTF 
WORD NOCLOCK 
WORD PNT.CT 
STORE DATA RETURNED 


zkW.BRL ;SET THE VECTOR 
MOV #PR1I07,=(SP) 
MOV #KW111,-(SP) 


#10,SP 
START THE CLOCK 


SET TIME FOR NEXT REPORT 


BCS XYES 
SEE IF A P CLOCK ee 









ee ee er a a gee 
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NITIALIZE SECTION | 
1 s INITIALIZE CONTROLLER TABLE STORAGE WITH A WORD OF ZEROS | 
¢ 111504 013737 065016 065026 MOV FFREE,CTABS ZSTORE START OF CONTROLLER TABLES | 
4111512 005077 153310 LR @CTABS :ZEROS MARKS END CONTROLLER TABLES 
5 111516 005037 065030 CLR CTRLRS CLEAR CONTROLL ER COUNT 
6 111522 012701 065140 MOV #1PADRS, JR1 + R1 => IP ADDRESS 
7 111526 012702 000010 MO : ROIS A COUNTER? 
8 111532 005021 1$: CLR trises + CLEAR ENTRY 
9 111534 005302 DEC R2 : ? 
10 111536 001375 BNE 1$ : IF NOT, BRANCH 
\¢ ;GET A P-TABLE FROM DRS 
14 111540 005002 CLR R2 :LOGICAL UNIT NUMBER IN R2 
15 111542 INIT4: GPHARD R2,RO :GET POINTER TO A P=TABLE 
111542 010200 MOV R2,RO 
111544 104442 TRAP CS$GPHRD 
16 111546 BNCOMPLETE NXTTAB ZIGNORE IF NO TABLE RETURNED 
- 111546 103110 Bcc NXTTAB 
4 ;SEE IF A CONTROLLER TABLE ALREADY EXISTS FOR CONTROLLER IN P-TABLE 
20 111550 013703 065026 MOV CTABS,R3 GET ADDRESS OF CONTROLLER TABLES 
21 111554 005713 INITS: TST (R3) sCHECK IF ANY MORE TABL 
22 111556 001416 BEQ NEWTAB ‘BUILD NEW TABLE IF FOUND ZERO WORD 
23 111560 021013 CMP (RO), (R3) [CHECK IF SAME UNIBUS ADDRESS 
24 111562 ASSUME Cs. Owen EQ 0 
33 111362 SSUME HO.UBA EQ 0 
6 1115 001463 BEQ SAMTAB ;CHECK TABLE IF ALREADY EXISTS 
27 111564 016301 000004 MOV C.VEC(R3),R1 [GET VECTOR FROM EXISING CONTROLLER TABLE 
28 111570 042701 177000 BIC #*C<CT.VEC>,R1 
29 111574 026001 000002 CMP HO.VEC(RO) ,R1 :SEE IF DEFFERENT VECTOR 
30 111600 001002 BNE $ 
31 111602 000137 112502 JMP SAMVEC ZERROR, CAN'T HAVE TWO UDA'S WITH SAME VECTOR 
32 111606 062703 000046 1$: ADD #C.SIZE,R3 sMOVE TO NEXT TABLE 
33 111612 000760 BR INITS 
| 
} 
| 
! 
| 
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BUILD A CONTROLLER TABLE 


NEWTAB: MOV #8. ,R3 

MOV MIPADRS RG 
1$: TST (RG) 

BEQ $ 

TST (R4)+ 

DEC R3 

BNE 1$ 

BR 
2$: MOV (RO), (R4) 
3$: MOV #C.SIZE/2,R1 


INIT?: 


R2, 

MOV HO. *BRLCROD, R4 

WAB_R4 

ROL R4 
BIS HO.VEC(RO) .R4 
MOV R4,(R1)+ 
MOV HO. “BST (ROD, (R1)+ 
MOV #4037, (R1)+ 
nad #UDASRV, (R1)+ 
CLR (R1)+ 
DEC R3 
BNE INIT? 
INC CTRLRS 
CLR (R1) 
BR NXTTAB 


;R3 IS A_COUNTER 
3R4 => IP ADDRESSES 
FOUND AN OPEN ENTRY? 
IF 7, 2. FILL ENTRY 


NEXT EN 
inet THROUGH ENTIRE TABLE? 
ELSE, TABLE FULL 
et See ENTRY INTO TABLE 

[GET WORDS IN CONTROLLER TABLE 
SALLOCATE SPACE FOR IT 

3STORE UNIBUS ADDRESS 

NUMBER 


'GET BR LEVEL 
:SWAP TO HIGH age 


SHIFT ONE MORE TO LEFT 
ADD VECTOR ADDRESS 
; TO TABLE 


sPUT oe RO, UDASRVJ 


INTO 
SCLEAR POINTERS TO DRIVE TABLES, 
TIMEOUT COUNTER, FLAGS, REF. NUMBER 


LOOP TIL ALL CLEARED 


?NOW GO TO NEXT P-TABLE 


SEQ 0267 | 


am 


Oe ee ed ed ed ed ed 
err et ee 

DYNES SUIW 
FREVSERSEN 


co 

AL 
1 
Sy 
41 
51 
a 
81 
91 
01 
11 
2 
3 
4 
5 
? 
8 
9 
0 


te a es 


Nm 
wo Boo 
n= =r 


“ 


000004 


000002 
000004 
000006 


112432 


002012 


000001 
076034 


000006 





ROL R4 
BIS HO.VEC(RO),R4 
CMP R4,C.VEC(RS) 


BN 
CMP HO.BST(RO),C.BST(R3) 
BEQ NXTTAB 
JMP CTABER 


3GET NEXT P-TABLE 
NXTTAB: INC R2 


CMP LSUNIT,R2 
BGT INIT4 


MOV #1,R1 
CALL ALOCM 


sSHOULD BE SAME CONTROLLER, CHECK THAT OTHER PARAMETERS MATCH 


SAMTAB: MOV_HO.BRL(RO) ,R4 sGET BR LEVEL FROM P-TABLE 
SWAB _R4 


SWAP _TO HIGH BYTE 
SHIFT ONE MORE TO LEFT 


[ADD VECTOR ADDRESS 
[COMPARE WITH CONTROLLER TABLE 


COMPARE BURST RATES 
zFATAL ERROR IF NOT SAME 


s INCREMENT LOGICAL UNIT NUMBER 
sCHECK_IF GOT ALL TABLES 
z1F NOT, GO BACK FOR NEXT 


sALLOCATE SPACE FOR ZERO END WORD 
zAFTER CONTROLLER TABLES 
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AL ON 
1 :NOW BUILD DRIVE TABLES 
g 112010 005005 CLR RS CLEAR CUSTOMER DATA FLAG 
4 112012 005002 CLR R2 [LOGICAL UNIT NUMBER IN R2 
§ 112014 INIT8: GPHARD R2,RO :GET POINTER TO A P=TABLE 
112014 010200 MOV R2,RO 
112016 104442 TRAP CS$GPHRD 
6 112620 BNCOMPLETE INIT14 z1F NOT AVAILABLE, GO GET NEXT 
. 112020 103060 BCC INIT14 
8 :FIND CONTROLLER TABLE 
10 112022 013703 065026 MOV CTABS,R3 :GET ADDRESS OF CONTROLLER TABLES 
11 112026 021013 INIT10: CMP (RO), (R3) [CHECK IF SAME UNIBUS ADDRESS 
12 112030 001403 BEQ INITi1 ‘BRANCH IF TABLE F 
13 112032 062703 000046 ADD #C. SIZE, R3 ‘MOVE TO NEXT TABLE 
14 112036 000773 BR INIT10 


NN 
Ey 


esSS 
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a nad tS os as ed oh a Ss Ss Ss i tS i 
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000103 
076034 


065102 
000020 
000010 
000010 
112446 


112464 
000010 
000012 
7 
1 


157777 
011012 
000100 


177777 =—177754 








sBUILD DRIVE TABLE 
INIT11: ry 44 #D.S1ZE/2,R1 
CALL _ALOCM 


L 
RO BOIN TS TO P- wee 
R1 pons TO DRIVE TABLE 
R3 PO ire CONTROLLER TABLE 
R2 is, UNIT N R 
MOV R3,TEMP 


ADD #C.DRO,R3 
Va 


INIT12: TST (R35 
BEQ INIT13 
CMP HO.LDR(RO) ,a(R3)+ 


JMP MLDRER 
1$: DEC R4 
BNE INIT12 
MP TOOMER 
INIT13: MOV R1,(R3) 
V HO. =LDR(ROD o(R1)+ 


MOV HO.PRM(RO),(R1) 
BIS (R1),R5 


AND HM.CYL,(R1) 
BIS #DDEF,(R1)+ 


MOV #<D.SIZE/2=3>,R3 
INIT3L: 74 (R1)+ 


BGT INIT3L 
MOV #-1,<D.ECYL+2-D.SIZE>(R1) 


SEQ 0270 


sGET SIZE OF DRIVE TABLE 
sALLOCATE SPACE FROM FREE MEMORY 


3 SAVE gpl TABLE ADDRESS 
3IN CASE AN ERROR IS DETECTED 


ZBUILD F POINTER TO C.DR ENTRY IN pads rg TABLE 


COUNT OF DRIVES ON ONE CONTROLLER 
3 CHECK TF ENTRY CONTAINS POINTER TO DRIVE TABLE 


sCHECK DRIVE NUMBER IN DRIVE TABLE 
IF eg F TWO P=-TABLES POINT TO SAME DRIVE 
;COUNT DRIVES 

31F nen meroat TABLES EXIST, 


SLOAD DRIVE TABLE POINTER 
ape DRIVE NUMBER 


UNIT NUMBER 
Ger. TEST AREA BIT 
2 SAVE pat OF BIT FROM ALL DRIVES 
SCOMPLIMENT IT 
BIC #*C<HM.CYL>, (R1) 


LOAD DEFAULT PARAMETER BITS 
CLEAR REST OF TABLE 


MARK CYLINDERS AT TEST ALL 





a ne + a ee 





——_——+ 
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CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 261 SEQ 0271 | 
INITIALIZE SECTION | 
1 :G0 TO NEXT DRIVE TABLE 
5 112162 00520 INIT14: INC R2 s INCREMENT LOGICAL UNIT NUMBER 
4 112164 023702 002012 CMP LSUNIT,R2 3CHECK IF GOT ALL TABLES 
H 112170 003311 BGT INIT8 SIF NOT, GET NEXT TABLE | 
22 gIF ANY DRIVE SELECTED FOR EXERCISE IN CUSTOMER DATA AREA 
33 ZGIVE WARNING 
25 112172 032705 020000 BIT #HM.CYL,RS ;CHECK IF BIT EVER SET 
26 112176 001460 BEQ INIT15 BYP F 
27 112200 PNTF INITWA [PRINT WARNING HEADER 
112200 004137 104212 JSR _R1,LPNTF 
112204 066060 «WORD INITWA 
112206 000000 <WORD PNT.CT 
28 112210 013705 065026 MOV CTABS,RS 3GET FIRST CONTROLLER TABLE 
29 112214 010504 INITW1: MOV R5,R4 3GET ADDRESS OF POINTER TO DRIVE TABLE 
30 112216 062704 000020 ADD #C.DRO,R4 
31 112222 012701 000010 MOV #8, ,R1 3GET COUNT OF DRIVE TABLES 
32 112226 012403 INITW2: MOV (R45+,R3 7GET ADDRESS OF DRIVE TABLE 
33 112230 001428 BEQ INITW 
34 112232 032763 020000 000004 BIT #D.DCY,D.PRMC(R3) ;CHECK IF CUSTOMER DATA SELECTED 
35 112240 001014 BNE INITW3 
36 112242 PRINTF #INITWB,D.UNIT(R3), (RS), (R3) ;PRINT NUMBERS 
112242 011346 MOV (R3) ,=(SP) 
112264 011546 MOV (R5),<(SP) 
112246 016346 000002 MOV D.UNIT(R3) ,-(SP) 
11285 012746 066164 MOV #INITWB,-(SP) 
112256 012746 000004 MOV #4,-(SP5 
112262 010600 MOV SP.RO 
112264 104417 TRAP  CSPNTF 
112266 062706 000012 ADD #12,SP 
37 112272 005301 INITW3: DEC R1 3COUNT THE DRIVE TABLES 
38 112274 001354 BNE INITW2 [LOOK AT ALL OF THEM 
39 112276 062705 000046 INITW4: ADD #C.SIZE,RS sMOVE TO NEXT CONTROLLER TABLE 
40 112302 005715 TST (R5) 7SEE IF ANOTHER TABLE AND 
41 112304 001343 BNE INITW1 : LOOK AT IT 





— 






4 112306 
115308 104450 
5 112310 
112310 103013 
6 112312 
112312 104443 
112314 0004 
112316 065102 
112320 000120 
112322 065367 
112324 
112326 
7 112326 032737 
8 112334 001001 
9 112336 
- 112336 104444 
12 
13 
14 112340 013737 
1? 112346 013737 
17 112354 
112354 012700 
18 113362 005037 
19 113306 93 
20 112372 
112372 012700 
112376 104447 
21 112400 
112400 103404 
22 112402 
112402 012700 
112406 104447 
23 112410 
112410 103006 
24 112412 012701 
28 112416 012700 
29 112422 737 
31 112426 
112426 104432 
112430 


000001 


065016 
065020 
000000 


065262 
107026 


000040 


065102 


sSAVE CURRENT PARAMETERS TO FREE MEMORY 


065022 INIT15: 
065024 


INITXX: 


INITIM: 


KPRI: 


:GET CONFIRMATION TO PROCEED 


MANUAL 
BNCOMPLETE INIT15 


GMANIL INITWC,TEMP,1,NO 


BIT #1, TEMP 
BNE INIT15 


MOV FFREE,FMEM 
MOV FSIZE,FMEMS 


SETPRI #PRIOO 
CLR DLL 

CALL _CLOSEF 
READEF #EF .START 


BCOMPLETE INITIM 
READEF #EF .RESTART 


BNCOMPLETE KPRI 


MOV #STIMER1 
MOV #15.*60.,RO 
CALL SETTO 

EXIT INIT 


sCHECK IF MANUAL INTERVENTION ALLOWED 
TRAP CSMANI 


sBRANCH IF ALLOWED 
zASK OPERATOR 


100 
;LOOK AT RESPONSE 


SEQ core, | 


00$: 


sBRANCH IF YES WAS ANSWER 
OGRAM 


zABORT PROG 


TRAP 


SO EACH TEST CAN USE ALL OF IT 


SAVE START ADDRESS 
sSAVE SIZE 


3 SET RUNNING PRIORITY TO ZERO 
MOV 


sERASE DOWNLINE LOAD D 
ILE I 


MAKE SURE DATA F 


sAT_15 MINUTES FROM 


TRAP 
ATA 
S CLOSED 


MOV 
TRAP 
BCS 


MOV 
TRAP 


NOW 
SET TIME FOR NEXT REPORT 





TRAP 
«WORD 





INIT15 
C$GMAN 
10000$ 


TEMP 
TSCODE 
—— 


C$DCLN 


#PR100,RO 
CSSPRI 


#EF .START,RO 
CSREFG 

INITIM 

#EF RESTART,RO 
CSREFG 

KPRI 


CSEXIT 
L10046-. 


a 5 


Sk DRV DIAG MACRO VO4.00 23-AUG-82 11:03:51 PAGE 268 SEQ 0273 | 





potereneny VECTORS, BR LEVELS OR BURST RATES FOR ONE CONTROLLER 
MOV R3,R5 3GET 


112 010305 CTABER: CONTROLLER ADDRESS 
112434 ERRSF 1,,ERROO1 
112636 104454 TRAP  CSERSF 
112436 000001 -WORD 1 
112440 000000 -WORD 0 
112442 074622 «WORD ERROO1 
4 112644 DOCLN 
, 1126444 104444 TRAP  C$DCLN 
& :TwO P-TABLES FOR SAME DRIVE 
7 112446 013705 065102 MLORER: MOV TEMP,R5 3GET CONTROLLER ADDRESS 
8 112452 ERRSF 2, .ERROO2 
112452 104454 TRAP  CSERSF 
112454 000002 -WORD 2 
112456 0(0000 .WORD 0 
112460 074640 -WORD ERROOZ 
9 112462 DOCLN 
~ 112462 104444 TRAP  C$DCLN 
4 3MORE THAN EIGHT DRIVES SELECTED ON ONE CONTROLLER 
13 112464 013705 065102 TOOMER: MOV TEMP,RS 3GET CONTROLLER ADDRESS 
14 112470 ERRSF 3,,ERROO3 
112470 104454 TRAP = CSERSF 
112472 000003 -WORD 3 
112474 000000 -WORD 0 
112476 074656 -WORD ERROO3 
15 112500 DOCLN 
“ 112500 104444 TRAP  C$DCLN 
i ;TWO UDA'S USE THE SAME VECTOR 
19 112502 010305 SAMVEC: MOV R3,R5 3GET CONTROLLER ADDRESS 
20 112504 ERRSF 8,,ERROOS 
112504 104454 TRAP  CSERSF 
112506 000010 -WORD 8 
112510 000000 -WORD 0 
112512 074756 -WORD ERROOS 
21 112514 DOCLN 
se 112514 104444 TRAP  CSDCLN 
23 112516 ENDINIT 
112516 L10046: 
112516 104411 TRAP C$INIT 
| 
| 
| 
| 
| 
| 





CZUDCCO UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 264 
AUTODROP SECTION 


—— ll 
N= COOONOUFSWN— 
ae a SS 
3 —— 
rrr for 
VVIwig WV 
MMM hr 
oo oo 


104461 


-SBTTL AUTODROP SECTION 


; "THIS, CODE ‘ ro er ett AFTER THE ee en CODE IF 
; THE “ADR'’ FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED TO 
; SEE IF THEY WILL_RESPOND. THOSE THAT YDON' T ARE IMMEDIATELY 

3 DROPPED FROM TESTING. 


BGNAUTO 
LSAUTO:: 


ENDAUTO 
L10047: 


TKa: 


<SAUTO 


SEQ 0274 


4 
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UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 265 SEQ 0275 
CODING SECTION 





ono 
ae 
ze 
53 


-SBTTL CLEANUP CODING SECTION 
p++ 
4 ; THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED 
2 ; AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED. 
7 ° 
8 112522 BGNCLN 
9 112522 LSCLEAN:: 
19 112522 004737 107026 CALL CLOSEF CLOSE DATA FILE 
13 112526 022737 000004 065050 cMP #4, TNUM 3 ARE WE DOING TEST #4? 
14 112534 001402 BEQ 1$ : IF SO, DON'T RESET BUS 
17 112536 004737 107474 CALL RESET 
38 112542 1$: 
21 112542 ENDCLN 
112542 L10050: 
39 112542 104412 TRAP CSCLEAN 
23 112544 ENDMOD 


40 
mn 
“s 





cc 
1: 
1 
5 112544 
6 112544 
11$304 
7 112544 
8 112550 
9 112554 
10 112562 
11 112566 
12 112574 
13 112600 
14 112602 
15 112602 
16 112610 
17 112614 
18 112616 
112616 
112620 
19 
20 112622 


107474 


065032 
002074 


065032 





D 
0 UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 266 
UNIBUS ADDRESSING TEST 


-SBTTL TEST 1: UNIBUS ADDRESSING TEST 


BGNMOD 

BGNTST 

MOV #1,R1 

CALL TINIT 

MOV CTABS, TSTTAB 
TINEXT: MOV TSTTAB,RS 

MOVB C.UNIT(RS),,LSLUN 

TST C.UNITCRS) 

BPL TINOW 

ASSUME CT.AVL EQ BIT15 

TISKIP: ADD #C.SIZE,TSTTAB 

TST aTSTTAB 

BNE TINEXT 

EXIT TST 
TINOW: CALL RESET 


T1:: 
INITIALIZE TEST PARAMETERS 


; GET ADDRESS OF FIRST CONTROLLER TABLE 


GET CONTROLLER TABLE ADDRESS 
CHECK IF UNIT AVAILABLE FOR TESTING 


; TEST IF AVAILABLE 


MOVE TO NEXT CONTROLLER 
CHECK IF ANOTHER CONTROLLER TABLE 


RESCT ALL UNITS 


—— 


SEQ 0276 | 
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& 
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065242 
000340 
105716 
000004 
000003 
000010 
000002 


000004 
065242 


DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 267 : 
ADDRESSING TEST 


BGNSUB; 1 


CLR NXMAD 


SETVEC #4, 4NXMI ,#PRIO7 


MOV (R5),R4 
TST (R4) 
TST 2(R4) 
CLRVEC #4 


TST NXMAD 
BEQ T1GO0D 
ERRDF 38,,ERRO38 


CKLOOP 
BR TISKIP 


CLEAR MEMORY ERROR FLAG 


READ 


: UDASA 
sGIVE UP VECTOR 


CHECK FLAG 


END TEST NOW 


ADD 
GET ADDRESS OF UDAIP REGISTER 
sREAD UDAIP 


C$BSUB 


#PRI07,=(SP) 


#4,R0 
CSCVEC 
CSERDF 
38 


0 
ERRO38 
CSCLP1 


CSESUB 


SEQ 0277 
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craceo UDA & DISK DRV DIAG _ V04.00 23-AUG-82 11:03:51 PAGE 268 
: UNIBUS ADDRESSING TEST 


—s 


BGNSUB; 2 


1 
1 
1 
1 


VMIFWN OOO VNOUewr 
Se Ge Se Ge 


aH) os 
as at tt 


MAKE SURE UDA PASSES INTERNAL DIAGNOSTIC 
MAKE SURE UDA CAN SENSE STEP 1 AND 2 


CLR (R4) : INIT UDA 
Vv #SA.S1,UDARSD ; STEP 1 ASSERTED? 
CALL UDARSP : WAIT FOR RESPONSE 
BCS 1$ : iF FAIL, EXIT 
MOV #SA.STP,2(R4) ; SEND STEP 1 
#SA. $3 UDARSD : STEP 2 ASSERTED? 


MOV 
CALL UDARS 


L10053: 
TRAP 






cevece® UDA _& DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 268 ° 


SEQ 0279 
TEST 1: UNIBUS ADDRESSING TEST 





1 112766 BGNSUB; 3 
112766 71.3: 
112766 104402 TRAP C$BSUB 

¢ 112770 PORTST: 

$ ; TEST THE DIAGNOSTIC LOOP MODE OF ALL UDA'S ON THE SYSTEM 

6 112770 011504 MOV (R5) ,R4 ; R4 POINTS TO UDAIP REGISTER 

? 112772 ASSUME C.UADR EQ 0 

8 112772 005014 CLR : ee THE UDA 

9 112774 012737 004000 106762 MOV #SA.S1,UDARSD : LOOK FOR STEP 1 

10 113002 004737 106624 CALL UDARSP : WAIT FOR RESPONSE 

11 113006 103444 BCS 3$ : IF ERROR, BRANCH 

12 113010 016437 000082 113714 MOV 2(R4) ,WCHNGD ; MOVE OLD PORT CONTENTS TO STORAGE 

13 113016 012764 140000 000002 MOV #<SA. STbeSA WRP>, 2(R4) ty es oo FOR PORT WRAP 

14 173024 004737 113620 CALL WCHNG 3 WAIT FOR THE Rs TO CHANGE 

15 113020 001433 BEQ 3$ : IF ERROR, BRANCH 

16 11303¢ 022764 140000 000002 CMP W<SA.STP+SA.WRP>,2(R4) 5 COMPARE WITH DATA WRITTEN 

17 113040 001017 BNE 5$ 

18 113042 012702 000001 4$: MOV #1,R2 ; SET UP FOR SHIFTING ‘1° 

19 113046 012703 000020 MOV #16. R35 3 SET UP LOOP COUNT 

20 113052 016437 000002 113714 1$: MOV 2(R4) ,WCHNGD : SAVE_OLD PORT CONTENTS 

21 113060 010264 00000 MOV R2,2(R4) : WRITE PATTERN TO ULASA FOR LOOP 

22 113064 737 113620 CALL WCHNG : WAIT FOR UDASA TO 

23 113070 001413 BEQ 3$ : IF ERROR, BRANCH 

24 113072 Ore 000002 CMP R2,2(R4) ; COMPARE RO WITH WHAT WAS ECHOED 

25 113076 140 BEQ $ : IF MATCH, BRANCH 

26 113100 5$: ERRDF  26,,ERRO26 ; REPORT ERROR 
113100 104455 TRAP CSERDF 
113102 000032 «WORD 26 
113104 00 «WORD 0 
113106 075246 WORD ERRO26 

27 113110 000403 BR 3$ 3 BRANCH 

28 113112 006302 2$: ASL R2 : MOVE THE Rt ae ONE LEFT BY 1 

29 113114 005303 DEC R3 3 DECREMENT COUNT 

30 113116 001355 E 1$ : IF LOOP INCOMPLETE, BRANCH 

31 113120 3$: 

32 113120 ENDSUB 
113120 L10°54: 
113120 104403 TRAP CSESUB 
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000004 


177000 
170777 
000011 


113716 


104232 


BGNSUB; 4 


H 
DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 270 
S ADDRESSING TEST 


TEST THE INTERRUPTS VECTOR AND BR LEVEL 


MOV (R5) RG 
ASSUME C.UADR EQ 0 

MOV C.VEC(RS) R3 

MOV R3,R2 

BIC #°CCT.VEC,R3 

BIC #°CCT.BRL,R2 

MOV #9.,R1 

ASR R2 

DEC R1 

BNE 1$ 

MOV R2,BRLEV 

PNTX _INTSTO, (RS) R3 
ASSUME C.UADR EQ 0 

SETVEC R3,#INTSRV,#PRIOO 

SETPRI #PRIOO 

ASR R3 

ASR R3 

BIS #<SA.STP+SA.INT>,R3 

CLR INTRCV 

CLR (R4) 

MOY #SA.S1,UDARSD 

CALL _UDARSP 

MOV R3,2(R4) 

MOV #10. RO 

MOV R5,Ri 

ADD #C.TO,R1 

CALL SETTO 

TST INTRCV 

BNE 11$ 

BRE 


PRINT BEGINNING OF 


R4 POINTS TO UDAIP REGISTER 


; GET VECTOR AND yy A 
CLEAR UNUSED VECTOR BITS 
CLEAR UNUSED BRANCH a BITS 


COPY TO R2 FOR BR 
SET UP TO SHIFT BRL 
SHIFT BY ONE BIT 
COUNT SHI 


HIFTS 
IF INCOMPLETE, BRANCH 
SAVE THE BRANCH LEVE 


SET UP INTERRUPT ROUTINE 
MOV 


RAP 
DIVIDE VECTOR BY 4 FOR UD 
; ory OT VECTOR BY 4 FOR UD 


LOOK FOR STEP 1 COMPLETION 
WAIT FOR COMPLETION 

MOVE STEP 1 DATA TO UD 
:SET UP TIMEOUT OF 10 


POINT TO CONTROLLER TABLE 


3 SEE_IF INTERRUPTED 
: IF SO, EVERYTHING'S OK, SO BRANCH 





VEL 
INTERRUPT 
MOV R3 
mov (R5),-(SP) 
R1,LPNTX 





DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE a7i 







CZUDCCO UDA & DISK DRV SEQ 0281 | 
TEST 1: UNIBUS ADDRESSING TEST 
1 113312 005737 065222 TST KW.CSR :SEE IF CLOCK ON SYSTEM 
é 113316 001771 BEQ 
113320 023765 065234 000042 CMP KW.EL+2,C.TOH(RS) 7SEE IF TIME ELAPSED 
411 26 101041 BHI 3$ | 
5 113330 001364 BNE 9$ 
6 113332 023765 065232 000040 CMP KW.EL,C.TOCRS) 
7 113340 103760 BLO 9$ 
8 113342 000433 BR 3$ ; BRANCH 
9 113344 005037 065060 11$: CLR INTRCV t FLAG AS NO INTERRUPTS RECEIVED 
10 113350 SETPRI #PRIO7 : a PRIORITY AS HIGHEST PRIORITY 
113350 012700 000340 #PR107, RO 
113354 104441 Tap CSSPRI 
11 113356 005064 000002 CLR 2(R4) : WRITE SECOND STEP TO UD 
le 113362 012702 000144 MOV #100. ,R2 : SET UP DELAY SO WE Pry WE'RE INTERRUPTED 
13 113366 005302 12$: DEC R2 : DECREMENT COUNT 
14 113370 001376 BNE 12$ : IF INCOMPLETE, BRANCH 
15 113372 012701 000007 MOV #7.,R1 : R71 IS PROCESS “PRIORITY LEVEL | 
16 113376 2$: PUSH = R17 > SAVE PRIORITY 
113376 010146 MOV R1,-(SP) 
17 113400 012702 000005 MOV #5. ,R2 z SET UP FOR SHIFTING PRIORITY 
18 113404 006301 10$: ASL R1 : SHIFT PRIORITY 
19 113406 005302 DEC R : DECREMENT SHIFT COUNT 
20 113410 001375 E 0s : IF INCOMPLETE, BRANCH 
21 113412 SETPRI R : SET RUNNING PRIORITY TO R1 
113412 010100 MOV R1,RO 
113414 104441 TRAP  C$SPRI | 
113416 POP R1 : RESTORE R1 
11 16 012601 MOV (SP)+,R1 
113420 005737 065060 TST INTRCV : SEE IF INTERRUPT RECEIVED 
113424 001007 BNE 4$ : IF $0, CH 
113426 005301 DEC R1 t DECREMENT PRIORITY LEVEL 
113430 100362 BPL 2$ : IF ALL LEVELS UNTESTED, BRANCH 
113432 3$: ERRDF  28,,ERRO28 : REPORT NO INTERRUPTS ERROR 
113432 104455 TRAP  CSERDF 
113434 000034 «WORD 28 
113436 <WORD 0 
113440 075304 <WORD ERRO28 
113442 000420 BR 6$ : BRANCH 


ee 


—-— + Oey 


SEQ 0282 | 


a UDA & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 273 ° 
TEST 1: UNIBUS ADDRESSING TEST 





1 113444 4$: SETPRI #PRIOO : SET RUNNING PRIORITY TO 0 
113444 012700 000000 MOV #PRI00,RO 
113450 104441 TRAP C$SPRI 

2 113452 005201 INC R1 : SO PRIORITY = BR LEVEL 
113454 023701 113716 CMP BRLEV,R1 : SEE IF BR LEVEL MATCHES PRIORITY 

4 113460 001405 BEQ : IF SO, BRANCH 

5 113462 ERRDF  29,,ERRO29 : REPORT ERROR 
113462 104455 TRAP  CSERDF 
113464 000035 «WORD 29 
113466 000000 “WORD 0 
113470 075316 -WORD ERRO29 
113472 000404 BR 6$ : BRANCH 

7 113474 5$: PNTX _—INTST1 : PRINT TESTING COMPLETED 
113474 004137 104232 JSR R1,LPNTX 
113500 066043 «WORD INTST1 
113502 000000 <WORD PNT.CT 

8 113504 016503 000004 6$: .VEC(RS) ,R3 : GET VECTOR ADDRESS 

9 113510 042703 177000 BIC #°CCT.VEC.R3 : CLEAR UNUSED BITS 

10 113514 CLRVEC R3 ; 
113514 010300 MOV R3,RO 
113516 104436 TRAP  C$CVEC 

11 113520 ENDSUB 
113520 L10055: 
113520 104403 TRAP  C$ESUB 


| 
| 
CLEAR VECTOR 





whe, 
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CZUDCCO UDA & DIS 
TEST 1: UNIBUS ADDRESSING TEST 
1 1135 BGNSUB; 5 
1135 T1.5: 
1135 104402 TRAP C$BSUB 
§ 113524 005004 CLR R4 3; INITIALIZE UDA WITH SMALLEST 
113526 004757 106020 CALL UDAINT ; RING BUFFER AND INTERRUPTS DISABLED 
4 113532 ENDSUB 
113532 L10056: 
113532 104403 TRAP CSESUB 





ADDRESSING TEST 





DISK ORV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 27% 


BGNSUB; 6 
MOV 
CALL 


ENDSUB 





71.6: 
saint « STP+<5*SA.MS1 steele CM1>>,R4 


ee 


; PACKET AND BUFFER SPACE (A 5 IN ME 


H : LENGTH AND A 5 IN CMD LENGTH) 
L10057: 


TRAP 


CSESUB 


SEQ 0284 | 


TRAP. cSBSUB | 
SINITIALIZE UDA WITH RING BUFFER 
ARGE ENOUGH TO. COVER NORMAL COMM AREA 


6 


SE@ 0285 





1 113550 BGNSUB; 7 
113550 T1.7: 
113550 104402 TRAP C$BSUB 
2 113225 PUSH FFREE 3 SAVE FREE MEMORY PARAMETERS 
113552 013746 065016 MOV FFREE,-(SP) 
3 113556 PUSH FSIZE 
113228 013746 065020 MOV FSIZE,-(SP) 
4 1135 012701 000001 MOV #1,R1 : RUN DM PROGRAM IN 
5 113566 004737 077022 CALL RUNDM 3 ONE CONTROLLER ONLY 
6 113572 001402 BEQ 1$ 
7 113574 004737 077120 CALL RESPDM 
8 113600 1$: POP FSIZE 
113600 012637 065020 MOV (SP)+,FSIZE 
9 113604 POP FFREE 
113604 012637 065016 MOV (SP)+,FFREE 
10 113610 ENDSUB 
113610 L10060: 
11 113610 104403 TRAP C$ESUB 
12 1 
13 
14 113616 ENDTST 
113616 L10051: 
113616 104401 TRAP CSETST 


13612 000137 112602 JMP TISKIP 
| 
| 
| 
| 
| 
| 


Uke 


N 
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TEST 1: UNIBUS ADDRESSING TEST 





J WCHNG 
; ; WAIT UNTIL UDASA CHANGES FROM WHAT IS IN WCHNGD 
5 113620 012700 000012 WCHNG: MOV #10.,RO zSET TIMEOUT FOR 10 SECONDS 
6 113624 010501 MOV RS,Ri :POINT TO CONTROLLER TABLE 
7 113626 062701 000040 ADD #C.TO,R1 
8 113632 004737 105736 CALL SETTO 
9 113636 026437 000002 113714 1$: CMP 2(R4) ,WCHNGD :SEE IF CHANGED 
10 113644 001022 BNE 2$ 
11 113646 BREAK 
113646 104422 TRAP — C$BRK 
12 113650 005737 065222 TST KW.CSR :SEE IF CLOCK ON SYSTEM 
13 113654 001770 BEQ 1 
14 113656 023765 065234 000042 CMP KW.EL+2,C.TOHCRS) :CHECK IF TIME OUT OCCURRED 
15 113664 101005 BHI 3$ 
16 113666 001363 BNE 1$ 
17 113670 023765 065232 000040 CMP KW.EL,C.TOCRS) 
18 113676 B 
19 113700 
113700 104455 TRAP  CSERDF 
113702 000033 «WORD 27 
113704 000000 “WORD O 
113706 075266 “WORD ERRO27 
20 113710 000264 SEZ : FLAG AS ERROR 
21 113712 000207 2$: RETURN t RETURN TO CALLING PROGRAM 
23 
24 113714 WCHNGD: .BLKW 1 : OLD PORT CONTENTS 
25 113716 BRLEV: .BLKW 1 + WORD FOR BRANCH LEVEL STORAGE 


103757 
3$:  ERRDF 27, ,ERRO27 ; REPORT ERROR 






IAG MACRO vos. 00 23-AUG-82 11:03:51 PAGE ave? 
AGNOSTIC TEST 






RV D 
T Ol 


SEQ 0287 
.SBTTL TEST 2: DISK RESIDENT DIAGNOSTIC TEST 
113720 BGNTST 
113720 T2:: 
113720 012701 000002 MOV #2,R1 yINIT TEST PARAMETERS 
113724 004737 076120 CALL TINIT 
113730 013737 065026 065032 MOV CTABS,TSTTAB :GET POINTER TO FIRST CONTROLLER TABLE 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


736 004737 107474 T2NEXT: CALL RESET sRESET ALL UNITS 

742 PUSH FFREE SAVE FREE MEMORY PARAMETERS 

742 013746 065016 MOV FFREE,-(SP) 
746 PUSH FSIZE 

013746 065020 MOV FSIZE,=(SP) 
012701 000001 MOV #1,R1 ;RUN_DM PROGRAM IN 

004737 077022 CALL _RUNDM 3 ONE CONTROLLER ONLY 

001402 Q 
004737 


ad 


- 

NNN 
wins 
ane 


ER 


077120 CALL_RESPDM 
1$: POP FSIZE 

012637 065020 MOV (SP)+,FSIZE 
POP FFREE 

012637 065016 MOV (SP)+,FFREE 


bapererepererererenepene 


= 
VN 
soo 


000046 065032 ADD #C. site e TSTTAB sMOVE TO NEXT CONTROLLER 
g03077 151020 | OK CHECK IF ANY MORE CONTROLLER TABLES 


ENDTST 
L10061: 
104401 TRAP CSETST 


Ser WwW 
33 2 
= 

~m 

~“ 

Ww 

N 


FwWn-900 @ NOUSFW FH —OOONAUWS WR « 
See rw 


mrnrnwn— 





ee 
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TEST 3: DISK FUNCTION TEST 





1 -SBTTL TEST 3: DISK FUNCTION TEST 

3 114016 BGNTST 

Pi 114016 T3:: 

5 117018 012701 000003 MOV #3,R1 sINITIALIZE TEST PARAMETERS 

§ 114022 004737 076120 CALL TINIT 

8 114026 013737 065026 065032 MOV CTABS, TSTTAB sGET FIRST TABLE ADDRESS 

9 114034 013701 065030 MOV CTRLRS,R1 zRUN_DM PROGRAM ON ALL CONTROLLERS 

10 114040 004737 077022 CALL_RUNDM 5 

11 114044 001402 BEQ 1$ 

12 114046 004737 077120 CALL RESPDM 

13 114052 1$: 

14 114052 ENDTST 
114052 L10062: 
114052 104401 TRAP CSETST 


So 
~ 
VO 
wr 
ANNs 


a ot 
QUSWN—COOf Wr 
S2SSxn6 
WU 
® 


oS 
oa 
wuon 
=a ON 
wi tf 
NOnN W 


NNN 
WNr—OO0on 
ee ee ee ek dd ad ed ed eee 
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: DISK EXERCISER 


000004 065050 
000002 065044 


065044 
065254 


104212 


104212 


001000 
104212 
065054 


077120 
114540 


065000 LOGCHK: 





-SBTTL TEST 4: DISK EXERCISER 


BGNTST 


CMP #4, TNUM 

BNE T4STRT 

CMP #ICONT, [FLAGS 
BNE T4STRT 


LOGM1 


CLR LBUFS 


: oh (R4)+,R5 


ALL PNTERR 
ADD #<HC.BSZ-2>,R4 
CMP R4,LBUFN 

BLO LOGOUT 

PNTF LOGM2 


BR T4CON 
BIT #SM.LOG,SFPTBL+SO.BIT 
BEQ T4CON 

PNTF LOGM3 


TST URNING 
BEQ T4STRT 
CALL_RESPDM 
JMP T4WAIT 








sERANCH TF Wor 4 WAS IN PROGRESS 
ZCHECK ive not BY CONTINUE COMMAND 
CLEAR Aan cm NEXT TIME HERE 
3GET LOG POINTER 

ZERO, NONE EXISTS 


IF 
; INTRODUCE ERROR LOG 
«WORD PNT.CT 
CLEAR START ADDRESS TO cnest BUFFER 
3GET CONT Ae DRESS 
?BUMP POINTER TO NEXT ENTRY 
{PRIN ALL ENTRIES 


sCHECK IF LOG ENABLED 
sREPORT LOG EMPTY 


«WORD PNT.CT 
eter Fp ofenTmouLenS STILL RUNNING 


NUE BY RESPONDING TO REQUESTS 
SEND OF TEST WHEN DONE 





—" — td od sd =D 
SSMS a 
MmMMRMONCGN ofr 


NOSWN—OO0O O&O USwWwh-OOoONWwh- 
Od ad 


NMNVNNMNN-— 


SNSAaNORSS 
Sas ss2l°28S 
=—M=—MNMO 


Ww 
™~™ 


WWW WWWIWIAAWNWWN 
SEENSRS 


$F 
sessesseses 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


er ee eee 
tat et et et et et et tt et et et et at et et et et et et te 


wa 
Aan 
S 








CZUDCCO UDA & DISK DRV 
TEST 4: DISK EXERCISER 


012701 
020137 


MIN N= 


000004 
076120 


000014 
000200 


000007 
065046 
107044 
076242 


065056 
065026 
000010 


000020 


100000 


002122 
000020 


065056 
000046 


065160 
002124 
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sSTART TEST 4 


MOV #4,R1 
CALL TINIT 


at eo 
BIT #SM.MAN,SFPTBL+SO.BIT 
BEQ T4DEF 

MANUAL 


BNCOMPLETE T4DEFW 


: INPUT PARAMETERS 


MOV #7,R1 
CMP R1.FNUM 
BEQ 1$ 

CLR R5 
CALL = RDREC 
BCC 

JMP TINITE 
CLR UCNT 

MOV CTABS,RS5 
MOV #8. ,R2 
MOV R5.R4 

ADD #C_DRO,R4 
MOV (R4)+,R3 
BEQ T4 


PR 
BIT #DT.AVL,D.UNIT(R3) 
BNE T4PRM3 
CALL STORAG 
CMP #16. ,D.PAT(R3) 
BNE T4PRM3 


INC UCNT 
: DEC R2 


BNE T4PRM2 
: ADD #C.SIZE,R5 
TST (R5) 


BNE T4PRM1 
MOV #PATI6C,R1 
CALL § STORAG+2 





2 


ASSUME PAT16W EQ PAT16C+ 
T4RUN 


s INITIALIZE TEST PARAMETERS 


HERE FROM OPERATOR COMMAND? 

sRUN WITH PREVIOUS PARAMETERS IF NEW PASS 
MANUAL INTERVENTION MODE? 

z1F NOT, SET UP DEFAULT PARAMETERS 
sMANUAL INTERVENTION ALLOWED? convent 


z1F NOT, GIVE WARNING 
BCC T4DEFW 


; R1 = T4QUEST FILE NUMBER 
; IS IT ALREADY LOADED? 


Be Se Se Ge Ge Ge & 
n” 
m 
Be 
w 
“ 
> 
oS 
j= 
Cc 
wn 
— 
m 
L—] 
Pd 
So 
9 
xz 
m 
n 
n 


; IF OK, BRANCH 
; ELSE, ERROR 


CLEAR COUNT OF UNITS USING PATTERN 16 
sGET FIRST CONTROLLER TABLE 
GET COUNT OF DRIVE TABLES 
2GET FIRST DRIVE TABLE POINTER 


GET DRIVE TABLE ADDRESS 
:GO TO NEXT CONTROLLER IF NONE 
SEE IF TO BE TESTED 


sASK QUESTIONS 


COUNT DRIVE TABLES 
OOK AT NEXT 


:G0 L 
:GO0_ TO NEXT CONTROLLER 
: IF THERE IS ONE 


3 R1 => PATI6C FOR INPUT 
; ASK LAST QUESTIONS 


SEQ 0290 | 


SEQ 0291 


————- <4 


F 
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1 ;NOW GET DATA PATTERN 16 IF SELECTED BY ANY DRIVE | 

5 :GIVE WARNING MANUAL INTERVENTION NOT ALLOWED | 

5 114400 TGDEFW: PNTF T4WARN 
HES gosay mau a ee : 
114406 000000 “WORD PNT.CT 


SNe OOO Eee 






TEST 4: DISK EXERCISER 


1 
: 114410 013705 065026 
4 114414 012702 000010 
5 114420 010504 
6 114422 062704 000020 
7 114426 012403 
8 ret 4 001415 
9 114432 062703 000004 
10 114436 
114436 042713 157777 
11 114442 052725 011012 
12 114446 012700 000067 
13 114452 005023 
14 114454 005300 
15 114456 001375 
16 114460 5302 
17 114462 1361 
18 114464 062705 000046 
19 114470 005715 
$9 114472 001350 
5 
24 114474 006137 065044 
25 114500 
114500 042737 177757 
3 114506 013737 b63068 
114514 013701 065030 
35 114520 004737 076254 
36 114524 1405 
37 114526 013737 065026 
42 114534 737 077120 
43 114540 032737 001000 
44 114546 001402 
45 114550 
114550 104422 
$8 114552 77 
48 114554 
114554 104424 
49 114556 
114556 104432 
114560 
50 
51 114562 
114562 
114562 104401 
53 114564 


065044 
065032 


065032 
065000 
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:SET UP DEFAULT PARAMETERS 


T4DEF : 
T4DEFA: MOV 


T4DEFB: MOV 


T4DEFC: 


T4DEFD: 


T4DEFE: 


MOV CTABS,RS 
#8. Re 


ADD #D.PRM,R3 
AND D.DCY,(R3) 


BIS #DDEF ,(R3)+ 
MOV #55., 
CLR (R3)+ 
RO 
E T4DEFC 
R2 
E T4DEFB 
ADD #C.SIZE,R5 
T (R5) 
BNE T4DEFA 


sSTART TEST 4 


T4RUN: 


T4WAIT: 


T4EXIT: 


ROL IFLAGS 
AND ISTRTH, IFLAGS 
MOV CTABS, TSTTAB 
MOV CTRLRS,R1 
CALL RNT4DM 
BEQ T4WAIT 

V CTABS, TSTTAB 
CALL RESPDM 
BIT #SM.LOG,SFPTBL+SO.BIT 
BEQ T4EXIT 


BR T4WAIT 
DORPT 
EXIT TST 


ENDTST 


ENDMOD 


GET FIRST CONTROLLER TABLE 
3GET COUNT OF DRIVE TABLES 
2GET FIRST DRIVE TABLE POINTER 


sGET DRIVE TABLE ADDRESS 
GO TO NEXT CONTROLLER IF NONE 


INITIALIZE ALL PARAMETER BITS 
BIC #*C<D.DCY>, (R3) 


COUNT DRIVE TABLES 
GO LOOK AT NEXT 

GO TO NEXT CONTROLLER 
: IF THERE IS ONE 


CLEAR FLAGS FOR NEXT TIME HERE 
sHOLD START FOR T4UPRM REQUEST 
BIC #*C<ISTRTH>, IFLAGS 
3;GET FIRST TABLE ADDRESS 
ea eee ON ALL CONTROLLERS 


3 MAKE SURE TSTTAB HAS CONTROLLER INFO 
sCHECK IF LOG IS ENABLED 
sEXIT IF NOT 


TRAP CSBRK 
WAIT TILL STOPPED BY CONTROL C 
sPRINT STATISTICS 
TRAP CSORPT 
TRAP CSEXIT 


-WORD L10063-. 


L10063: 
TRAP CSETST 


SEQ 0292 


a EF 
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HARDWARE PARAMETER CODING SECTION 





1 ~SBTTL HARDWARE PARAMETER CODING SECTION 

5 114564 BGNMOD 

5 3+ 

6 3 THE Ra ye PARAMETER CODING SECTION CONTAINS MACROS 

7 3 THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE 

8 3 MACRO ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 

9 3; INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 

10 : MACROS A THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 

13 3; WITH THE OPERATOR. 

13 : 

14 114564 BGNHRD 

114564 000032 -WORD L10064-LSHARD/2 

15 114566 LSHARD: : 
16 sFORMAT OF HARDWARE P-TABLE IS AS FOLLOWS: 
13 
20 114566 ITEM HO.UBA 2 3; UNIGUS ADDRESS 
21 114566 ITEM HO.VEC 2 : UDA VECTOR 
22 114566 ITEM HO.BRL 2 ; BR LEVEL 
23 114566 ITEM HO.BS 2 3: BURST RATE 
24 114566 ITEM HO. wae 2 3; DRIVE NUMBER 
25 114566 ITEM HO.PR 2 : PROGRAM PARAMETERS 
26 020000 HM.CYL == BIT13 3; TEST CUSTOMER DATA AREA 
27 114566 END 


| 
| 
| 
| 
14566 TABLE START A TEBLE DEFINITION 
| 
| 
| 
| 
| 





oO 


OBDNUIEWN—O 


1 
1 
1 
1 
1 
1 
1 
1 
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HARDWARE PARAMETER CODING SECTION 


1 114566 


Repo eoooo wae 
AEVOOARVO ReScaannas 


PEEPECESE ESE SS. 


PIII 
BDRENOSRNNS: 


Nm me a a a ns a a a a ee et 1 oS 
o 
w 
So 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


es 
oa 
wn 
~ 


114652 





=z=rzrrrs 
e*eeees#8e¢ 
Oo 2255 
“non mo 
“~D=s— oO 

ee 8 @6 66 66 Ge 






H.UBA,HO.UBA,0,160000,177774, YES :BUS teen 


H.VEC,HO.VEC,0,4,774, VES : VECTOR 


H.BRL,HO.BRL,D,-1,4.,7.,YES : BR LEVEL 
H.BST,HO.BST,D,-1,0.,63.,VES : BURST RATE 


«WORD 
H.LDR,HO.LDR,D,-1,0.,255.,VES ; DRIVE SELECT NUMBER 


\UNIBUS ADDRESS OF UDA\ 

\VECTOR\ 

\BR LEVEL\ 

\UNIBUS BURST RATE\ 

\DRIVE NUMBER\ 

\EXERCISE ON CUSTOMER DATA AREA IN TEST 4\ 





TSCODE 
H.UBA 
TSLOLIM 
TSHILIM 


TSCODE 
H.VEC 
TSLOLIM 
TSHILIM 


TSCODE 
H.BRL 


TSLOLIM 
TSHILIM 


TSCODE 
H.BST 


TSLOLIM 
TSHILIM 


TSCODE 
R 


TSLOLIM 
TSHILIM 


TSCODE 
-CST 


HM. CYL 


ae ee 
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SOFTWARE PARAMETER CODING SECTION 





' 
| 

.SBTTL SOFTWARE PARAMETER CODING SECTION | 
4 * THe 1 SOE TWARE PARAMETER CODING SECTION CONTAINS MACROS 
5 ; ARE U SED BY THE SUPERVISOR TO BUILD P-TABLES. THE 

6 ; MACR OS A REN T EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 

7 : INTERPRETED "BY THE SUPERVISOR AS DATA STRUCTURES. THE 

B : MACROS ALLOW THE 9 SUPERVISOR TO ESTABLISH COMMUNICATIONS 

1° : WITH THE OPERATOR 
11 r 
12 115030 BGNSFT 

115030 000030 «WORD L10065-L$SOF 1/2 

- 115032 | LSSOFT:: 
14 ZFORMAT OF SOFTWARE P=TABLE IS AS FOLLOWS: 
16 115032 TABLE :START A TABLE DEFINITION 
18 115032 ITEM SO.EL 2 ZERROR LIMIT 

19 115032 ITEM SO.XL 2 ‘DATA TRANSFER LIMIT (MEGABITS) 
20 115032 ITEM SO.BIT 2 TSINGLE BIT ANSWE 
21 000200 SM.MAN==B1 107 : MANUAL IN 
22 000400 SM. SSF==B1T08 3 SUPPRESS SOFT ERRORS 
23 001000 SM.LOG==B81 T09 : ERROR LOG ENABLED 
4 SM. IW== BIT14 : INITIAL WRITE 
29 115032 END 


| 

| 

| 

| 

| 
NTERVENTION MODE 
| 

| 

| 

| 

| 

| 

| 

| 


VMNMNMMMNMMAII 
bet 


SF 


Saesesse 
RSacrknoad 


VAAN AMMAMMMU MMII 
&RR 


PaaS Peat Peat Peat iat 
No 


ee ee | 
=—=—MNOon o— 
AnNuMVIND UO 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


GPRML S.MAN,SO.BIT,SM.MAN,YES ;MANUAL INTERVENTION MODE 


DISPLAY S.MES ;MESSAGE ON NEXT QUESTIONS 


GPRMD S.EL,SO.EL,D,-1,1.,-1.,YES sERROR LIMIT 


GPRMD $.XL,S$O.XL,D,-1,0.,°1.,YES Z TRANSFER LIMIT © 


GPRML S.SSF,SO.BIT,SM.SSF,YES | ;SUPPRESS SOFT ERRORS 
GPRML S.IW,SO.BIT,SM.1W,YES s INITIAL WRITE 
GPRML S.LOG,SO.BIT,SM.LOG,YES ;ERROR LOG 


ENDSFT 
-EVEN 
L10065: 


LASCIZ\ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS\ 
-ASCIZ\REMAINING SOFTWARE QUESTIONS APPLY TO TEST 4 ONLY\ 


nestivceeee LIMIT\ 

ASCIZ\READ TRANSFER LIMIT IN MEGABYTES = 0 FOR NO LIMIT\ 
-ASCIZ\SUPPRESS ty tig SOFT ERRORS\ 

ASCIZ\DO INITIAL WRITE ON START\ 
-ASCIZ\ENABLE ERROR LOG\ 





TSCODE 
S.MAN 
SM.MAN 
TSCODE 
S.MES 
TSCODE 
S.EL 


TSLOLIM 
TSHILIM 


TSCODE 
S.XL 


TSLOLIM 
TSHILIM 


ee | 


EE 


— a 


> 
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PATCH AREA 





~SBTTL PATCH AREA 


1 
g 115472 SPATCH:: 

& 000050 eREPT 40. 
2 «WORD 0 


a ne rn 


M 
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PATCH AREA 


8 
9 115612 LASTAD 


115612 115636 
115614 000010 
115616 


LS$LAST:: 
ENDMOD 


7 


-EVEN 
eWORD TSFREE 
eWORD TSSIZE 


SEQ 0298 















7 
geyvecce es & DISK DRV DIAG MACRO V04.00 23-AUG-82 11:03:51 PAGE 289 


1 115616 BGNSETUP 1 
115616 BGNPTAB 
115616 000000 
115620 000006 

¢ 115622 

5 115622 172150 WORD 172150 

6 115624 000154 WORD 154 

? 115626 000005 WORD 5, 

8 1156 000077 ° 63. 

9 115632 000000 WORD 0. 

19 115634 000000 -WOR 0 
12 115636 ENDPTAB 
13 115636 

‘3 115636 ENDSETUP 
16 

17 

18 

19 

20 

21 

22 0001 - END 


00 
ERRORS DETECTED: 1 
VIRTUAL MEMORY USED: 29952 WORDS ( 117 PAGES) 
DYNAMIC MEMORY AVAILABLE FOR 70 PAGES 
A:ZUDCCO,B:ZUDCCO/C=C20,03S¥C34R.MLB/P:1,ZUDCCO.DOC.ZUDCCO.MAC 


L10066: 


UNIBUS ADDRESS 
Sine 


LEVEL 
UNIBUS BURST RATE 
LOGICAL DRIVE NUMBER 
CUSTOMER DATA AREA 


L10070: 


0 
L10070-./2=1 


} 


SEQ 0299 








) 


4.00 


8 
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144-498 144-59 
144-884 144-888 
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844 144-88 
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144-23 
144-49 
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P.GRP 
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SA.MSE 135-36 
SA.MSG 123-268 
SA.NV 123-178 
SA PRE 1S$-zee 
SA.S1 1 3-34 332-3 233-14 268-8 269-9 270-26 
“$@ 1 6 3 33 268-12 
SA.S 1 : # 233-31 
SA.S4 Ig “84 232-13 233-38 
“STP 135-298 231-15 268-11 269-13 269-16 270-23 «274-2 
SA.TST 124-114 233-8 
Sh ee 15$-340 
SA.WRP 123-284 269-13 269-16 
TAB 256-26 258-38 


SETO2 
SETTO 159-46 222-15 227-27# 234-23 247-21 8255-31 262-29 §= 270-32) 2S 276-8 
SFPTBL 120-10# 167-30 174-17 180-45 180-47 182-56 182-64 184-42 279-26 280-13 282-43 


' 9 
SM.LOG 182-64 279-26 282-43 285-234 286-10 
SM.MAN 167-30 280-15 $s2-4"" 286-1 


SNDCMD 15 213-15 §=215-22 218-18 220-144 
SO.BIT 167-30 174-17 182-56 182-64 279-26 280-13 282-43 285-204 286-1 286-1 286-1 286-8 286-8 286-8 
286-9 286-9 286-9 286-10 $36-10 286-10 


SO.EL 184-42 285-184 286-6 286-6 86-6 
7 a 190-33 180-47 285-19# 286-7 286-7 286-7 
ST.AVL 131-94 
-CMD 131-64 
ST.CMP 131-124 
ST.CNT 131-154 
-DAT 131-134 
-DIA 131-174 
ST.DRV 131-164 
ST.HST 131-144 
oMFE 131-104 
oMSK 131-3# 158-14 9213-17 = 215-25 
-OFL 131-84 
~SUB 131-44 
ST.SUC 131-5# 
T.WPR 131-114 
STIME 138-84 157-5 157-8 247-16 8255-26 262-24 
STLDDM 151-52 155-20# 
— HM by 9 130-6 170-06 150-29 150-30 151-19 154-8 217-10 §=241-11 = 241-14 = 280-39 = 280-53 
vc 115-124 115-174 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-42 115-42 115-42 
13-45 113-45 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-4 115-42 115-42 8115-42 
115-4 115-4 115-4 115-42 115-4 115-4 115-4 115-4 115-42 9115-4 115-4 115-42 118-9 119-10 


—_-—--- —- - 5 


| 
| 
| 
| 











| 
| ao Mw Ww 
Co No Si ve ecu AMmnw - NOoee Mane ~ fen } 
on) AN Se ra se PITT IT IIT eee ee Nem ee ee SMO FMA 
i © | ‘ee 4 Eds SS SLL ooddad ie UO ooewinhbe 
i; ©@&@ vwvwvwvewvwv SEEMS TT TMM. © | uh ah aah ae ALA Alaa VIF 
w SES SPCC SEN SCC CSCC C CCS CSCC CCC SC CCC EFCC eet eueucucucucucucucuCuCuCUCuCUCUCY | 
< | 
wowosns Cusucveucucueueueuey uOein no MMAROOK ° ° 
- = -—— 
| PREIS Ist eee Peery 
SESSSIGS AAUAAAADASE SESS hd bad SS Langan gubodun od re rah oa 
PEER E ES Be REET pis het eof ee Ntucsunminmmmnes 
SSS FF BU uu Cu CuCu CU CuCUCUCUCUCUCUCuCuCUCY 
weonwous eucueueueueueveueuny_ uo nwo MMAR OOR OmscOno © 
= -—— 
@#eeeoeeuveees a #080668 WERae Pere Ladd 6 SAC ROR Cat GRD at ee arr pt gs 
wwewwwww SESS HSE EMT TT TMM ee NCU CU w 
EE FFU CUCU CUCU tuCu CUCU CUCUCUCUCUCUCUCUCUCU 
-oOo N 
onwoe sys WwW CuCuCUCUCUCUTUCITIN. woOOoOT OH NOK-eK— TTMNKNKOOKr So -—OmM Too [- o] 
TUTE TTS LITITITILI Tee TELL O TELL Tee ee Eee ETT 
SSIS SS FIO HSCS SSC SSCS E MS ITT TMM AR. OOO Oe eK CUCUNUCUMENm PAVIA ST 
SS FU tutuCUCUCUCUCUCUCUCUCUCUCUCUCUCU 
= - cee 
K—MNOOe KKK ¥7¥TT SPSS DDR MM NSF NE MINN EE MMOACN EK RK NMNMNCUM 
@#eeeeue0s8s eee #0806068 SSS St ASdSddA SS ddA d A Ad Soderdd esd 
were STM OMMMNANNNNNDdovs sr OR- MOOD cucu AUC DNUMNA ee EMF ING 
SSSI SSID SF FH EEN ITT TNNNNINNONR. BR. DOOCCCOCO € © & NINICUICUMMMMM—mnmnn 
SOS I CFF FU Cu CUCU Cu CUCU CUCUCUCUCUCUCUCUCUCUCUCY 
or 
TUMOR RK MN eucucucucucucucucucCy o=- NOK LTNnRKR OR bm hee eA 4 @o.00 
Teeteva?T IIT Boe Ra NERC aI nes roaeerrrrre 
SPSS FO HSE ENT TT TNNNNNNONR. RR. DOOCCCKCOC © KIN NUCUMI mM mre 
SN FC FFU CU CUCU CU CUCUCUCUCUCUCUCUCUCUCUCUCUCUCU 
wv On MAS cucucucucucucucucuN Or. now o=- NOK LTMNnRLA OR Mim meinen 
=— _ 
CCRC RC CRC cg CH NCR CCC RC GT 
wwwewses SE EK NIM TT TANNIN OR. DOO SAU OD DWAG He eo vrs alae) 
oa SOS I CFF FF FFF EE CUCU CU CUCU CUCU CUCUCUCUCUCUCUCUCUCUCUCUCUCU 
o 
o- ® <I wn 
7 ——-— OM MN Neu CuCICINICININ.  OrRWMTtTY Re Ne ork 4 ATNNEKLOK 4 oovwr-or~ cm 
seeeeoeuee eeeeeees ees eee eeeee eee 8 eeeees 
w SS be be he Se ee hd DAU DED SER DAMN DOD DONS ARAAAN ODO re mor Anon 
Oo SII ISF ITO HHH HEMT TFT TMNNNNNNNOR DO eee OU PVE 
= SEN I CFC FC CUCU CUCU CUCU CUCU CU CUCU CUCUCUCUCUCUCUCUCUCY 
- wTweom i=) 
w nome MmMN eucucucusucuCuNuNIN. ORT. OK CUNOoOOoe AMAL OKKR oocoverort MM 
oe vie kee e SPSS SSS SST BN SE OER. MONS EMMI EK KK MMAOMMN EH SF NICUMNUNeE Mm 
~*~ im) eeoeue0e @ee0ee0e? Arne eevee ee EA Sdddddddiciddcet @ee0ee0e 08 0 8 
So APPT sIsIssr NMMNMNNMNNNNNe TTreOonr COR OR OO oa CUMUID COCUM A O ee EH TNO 
oo POS FPP FFF EE MTT TNNNNNNMN OR. DOC OCCOCOC GH NICU CU CUMMMMMMmm 
- SON FFF FF FC FCC CU CUCU CUCU CUCU CUCUCUCUCUCUCUCUCUCU 
= 
= 
& TITPTTT: TTT PEER ESS ATTUUEN TET OT TTT TET TTT TTT Ey TTT 
<= Mw rT UA DOAH STL DSH DORAN DSNAR RA AUD OIA Aled Lae) 
dh SEN CF FF FE EE FCCC CUCU CUCU CU CUCUCUCUCUCUCUCUCUCUCUCU 
sd orm ~N 
So WORK MT— cucucscucuCuCUCUCUTY on aon oorm TrMNAK ORK oo vroo Lal 
SPOT TTT TT TIT TTT T TTT T TT eT eee eT TTT ETT ET TTT 
o 
~ Sb en be ee AUN SSRI SEM ON DI DSU DS RU DOCU De oS SOS 
a SEN FC CUCU CU Cu Cu Cu Cu CUCU CUCUCUCUCUCUCUCUCUCUCUCU 
2s oro 
vu ourkews cucucucucucucucucueutTy Roose one OMemM TNANRKORR Sun oo vrroo 
eS TTVTTIT. LRRRRRRRARREPRAR SERRE AE KE eRe EEO EMH Ee Ree eRe mn 
Ow NvwvwvwywywTws ere hee aa ae SO CCS HK NNN CMMMMMMmm 
<¥ SN FFF CC FU CUCU CUCU CUCU CUCU CUCU CUCUCUCUCUCUCUCUCUCY 
— 
ov 
Be Te Seg Ue ON in NRT mare ee OT meh SELES RR Ain 
ae OQSSSSFIIN CCF CC SCF CHEK EMS TT TANNA AO SE FE NICICUINIMMMMMMmMy 
DN FF FF FFF CFF FE FU FFU CUCU CUCU Cu CUCU CUCUCUCUCUCUCUCUCUCN 
— 
ow 
a) wT oa 
w ak pak pak ped a0 aed NN 
rte SS ghd 
sv FIIASS 
w Cer K NUN 
oe 
ou 2 
ss a 
oO (=) 
Na > 
VV 7) 


















ey 


SVCSUB fist : 
SVCTAG 17-36" 


SVCTST 
TSSAUT 


144-1278 


TSCODE 


TSERRN 


TSEXCP 170- 


2-4 
TSFREE 288-9 





CZUDCCO UDA & DISK DRV D 
CROSS REFERENCE TABLE (C 


86-10 
258-3 


286-74 
250-124 
259-144 


Dee 


AG MACRO ™. 00 23-AUG-82 
EF v04.00 ) 
286-10 86-10 86-10 
288-9 88-9 a 
144-104 146- 67-1 
119-18 120-19 144-128 
144-28 144-33 9144-3 
144-50 144-50 144-60 
144-95 4-95 144-95 
144-112 144-116 144-116 
144-134 144-1 144-138 
144-155 144-155 144-155 
244-13 50-43 262- 
277-24 =278-14 = 2B 2-51 
144-94 146-24 66-6 
289-12 
284-9 

119-18 
263-23 

144-184 144-20 144-224 
144-484 144-50 144-584 
144-1014 144-103 144-1064 
144-1314 144-134 144-1364 
145-14 145-22 
289-34 

50-43 

86-15 
226-184 226-21 244-5# 
268-14 268-15 269-14 
120-19 
275-14 9 9277-3# = 277-24 
115-42 115-42 8115-42 
115-424 144-80 144-80 
209-17 39209-1739 209-17 
249-22 249-22 249-22 
249-26 249-24 249-248 
261-364 

170-3 70- 170-34 
284-18 284-14 284-2 
284-4 284-4 284-4 
284-7 284-74 284-74 
286-6 286-64 286-64 
286-84 286-84 286-9 
139-118 209-24 202-268 
231-304 335-85 335 
263-34 $6778 263- 
272-5# 276-19 14 pt Na 
284-1 284-14 284-2 
250-124 262-31 262-31 


11:03:51 


286-10 
89-3 


151-31 
16-3 
34-36 

263-14 

284-24 


262-314 


PAGE 5-31 : 


151-314 
216-34 
234-564 
263-144 
284-3 
262-314 













279-3 


144-28 
144-64 
144-112 
144-142 


244-13 
272-11 


263-20 
284-34 
266-18 


289-12 


144-314 
144-664 
144-1144 
144-1444 


273-14 
282-49 


286-94 
153-14 
$se-en" 
-54 
263-208 
284-4 
266-18 


1 
268-15 


144-53 
1 


144-147 


273-4 
282-51 


5 =5 
43-6 
67-10 
284-48 
266-188 


es 


269-32 


144-354 


144-1494 


274-18 


z2-58 





272-11 


144-37 
144-81 
144-120 
144-151 


274-6 


115-424 
2 


288-9 


144-24 
6 


144-394 


SEQ 0320 


288-9 


144-24 
6 


144-41 


144-153# 144-155 


275-14 


115-424 


275-10 


271-27 
286-68 
282-498 


_————ae 








TM ~ ” Mnesr + O 
RB  SIRTRSSSS TANTO. 3035 Sans meres 2 | 
Pa $ $ any yaeaaie f TARR Re Bc Keae tSssesn | 
— $38 RFSIIISIIISSsssshssseseerees sessse ft 
avy 
my = 
IM-OOn mu gO-ve 
ghoe STURT RTT Tree TSP PEN Plt ca ai a 
7.88 BE eteeceneeees wow ~eeres 
| 2 2 $33 RISIISIISIISS IIH ser sesSeNs | $35553 F 
an 
| 
TN-Soor me Overt 
| > = hx acne eke eeien said a kin TTT Tt 
wn 
“8 FENG Sonne Cee S SESSA SE SA bb SISSIES Zz 
; ’ ht 8 FIFI SASSASSSSR LSS IIIS 
ee bet be Soe Ser See § SFIIIIIINIINOO NN SSR RKNN 
& == se ae & 
| " SSSRRSSRRASEATAIAA cy oe BSSESy » 
Ame Seana eer ae ane hdtditedt stettr & 
Ww a = oeeuenen nf Se ed 
zg $338 SRSISISSISISS ISIS eeesSen ss | $3FsS5 Z 
~ N SEK e000 
MNOCORWN ee -srOoomMm san 
$F RELE SngenygreS OSS Ramesses ing TASSEENT 
Meee K—MmON eeeeveereene OFF TINS 
Sf $s3e shhh as Srsssesee 
BS oS Sas an bb bb bo > 2 bb oR ENE A 8 + em TR a nnn 
N nN FENN SSK eK eee eK 
SSSASSX 
IAC IOOCORW _— ~ Ne 
> 4 pp nella daar 5, > panel snd + p Ny an ohm | 
1 HIE wee Tsissseseaseeweannees ereeaas 
wv eeevuecen NOTOMMNKRAMN WOOr. 
i s2iF 2 wwe vsesssse WOOORRROOD Overs ~ 
+ wv O-vy FFI ITIINTH NN Nee enn 
8 SSSR CRSSSSSSISSS SISTER SARS LR AS 
& pan 4 
MNUCMORW w- —Mooomam -— 
7 FRE see ese ayy at baat thew iaay ss gomeN 
wa NITAO nnn 
S 8 SeNK PRESSE SEES EEE SEE SARANARANNNNR ES ee 
N em _ 
ee RISBASSHATT eB" SaneR2 ag gS -gBBoregT= 
“S acre STREETS SE TTT TTT TET ETRE PTET TT TTT 
Nowe =e eeuens Noe be ee ALD Al 
e o£ § Hds SSH asa ge aes 
a uct 
—OMOR om we zrNoosnn 
mm NMSSM O-O Ne Sh oa ALA) 
Se” § & Site FRC aR A CRC RRC HC CRC ARC CCPC MC AC 
“4 ™ pieeete PNOSR Noon SISSAaSS 
al i e sos Ne a a a MWOOORRRAR OD OS 
o 4 = San TNS SSSI IIIS SSSI INE HOSORNRROOOSSISIOVO 
ad ~ ~ > es Ch el se eh ee el el el ed el el — 
= RRann “a 
— 
COoOnr.otm wee we SENN S = 
oa SH—K“AMIN O-O —FOr OMe 
? RCT A ROAR ac SCHORR ICRC ICRC SCHR Ce CITI A co 
t ¥ Stet Detpeuverte SIOSIS OY Soexr IIITNRO co 
4 . , oe Ov sss sssss5 SO SON SR EMO SaRS co 
r+ verwem SN ee ee ee ed SNNNNNNN Re ee 
RRR 22 2& al al 
. SSIATSISSSPARIAAS as Ign TIgkgorekhmsny 
S at = ae%- PAGUREREE RETREAT ER DAMIER ERISA LEST in 
“ww oeoene MooOw ss 
es ae eh oh eo kh oe cheek JOSIE RVSSer LeoVs TITIAN OD © 
“ ‘ . Ais ways esssss— NOOORRRAR wore Net 
sos 3 eet PNSSISSISIISIISISNIVO SSRN NE SSLAS ISIS 
- 
DOOM TSAR O rw Samar = 
oz = - Soom Rnodouducdocdoccorudaocnricrccnidhccciicnrn 3 
= 77 G7 att ORSSSSSISIIISIIIINIeTSSee eek sTeesS S 
ou. KR oo - CN KT TrnrKrerererereeK 
Pap ete 0 Sn $ 
— 
DATURKO Ne DR HK CUMMT = 
Ew mMMNOMn eee RTT ETT TET T TTT TTT TTT CTT TELE LETT TT TET TT CET EET 
or ere ee et i ARS SSISIISISSISS IOS TS SBR LCP SSRE TIS I TN SSS 
“2 S505 “SIO HNIIISSIIIIIISII INST NAN Ne ee ee 
PK HENNE New = = 222 
a WAT UK O Anhsarese 22 sucucun 
wZ & 3, we Festovencs BREE eS ETE TOT TEESE TNT ET MTT ETS 
oz - aria wie f % oeoeeveeveoevoenea A SS ee ee dl w 
w SNE eee y ete WrOoewrn ~7 WD FIIRSSSLVSS 
ow PREP EOS SERORSSSSISSISSISSI INS ST SSSR REARS SITTIN SSN 
w LRBCRSLIISS-Nsssss Se NNN 
Ww PK Ne Ke NenrK o- N2z<=z 
oc -_ aun WYRE wei 
S24 23235 2 23 sanaaus 
33 = <2 2 az —— Sm = bm bm bm bm be 
& 
wo EE EE FE oe 
















a oe 


N or nm i 
j BMMNegTaMURG & TMae—e MeK oO 
aie poccaaaern FMA OO AM AAR CM ace Ok coh ge 
WISI SAR OMe wees YNYSLLOD k syecsmmqnon 
| nw ne errr nOrk ~ FT KHEMTHOOKKR 

cod &S® 
NN S222 
BSaoonseo & sSersaanns eee = wngooonn w 
i CHR CRC RCI CR ara TPT TTT TT ETT ETT TUTTE ETT TT 
~ ro wrvwwrwrk NOOR ~ TNOMTHOOKK 
ootsns os & sevens nme ee = Aurnow me | 
TP TPES TET TRIE SEPT ENT ORE MESSI Suc Rr own 
RE STII Seks Sesssepeseseseeet yh os'ss 
bt ed oe ol el ol oe oe BLA a a ME ool od ood ood ed ot a av laviaviaviaviaviavi avi aviat Mm ot ot olatiatiaviatiaviaviatlat] 
ae otaS=S = ee e4e5h sanse & sn om wR “2 «= 
er CRA A ie ah bee eh ee oe ook LARP RRR RAS Re) 
~ Ln www wrk TOOK. om WFFTNOMTNOOOR@D 
Em 
te ROOK. te] +] oa 
wv oom BGde-MNwe awn ocurmsst Oo oa 
To PUTTTESTEATT LEPTTDPCESTITEEET CETTE ETTTT ET 
~~ were err rNOOR ovwrwsTOUNOK ws TTOOOST FF K ORK KE MEMOOmru 
or ~ FI IR SSS SOOO. TFTNHOMTNOOOR. OO 
& 
~ a 3 cs ee wn 
TE TUTTE TTT ED TUTE TPTETT TOTS TTD LEP PTITTT TTT 
Ww wer rervreTVTORWN Orr rN STORMS TT OOOM SPR VK KOOmaOonrtw 
~ oO rw OOK. COCOGSCOM ~wWFewFNOMTMNNO OR. CO 
ae 
ap vor mw as So 
ww SOoomumM eww So H-NarToO wins om 
IMEI RACH RCR RCO WCC RR CHC SCR AHORA OOH CB Oe CHR 
~ wwrwew ws OOF ~~ wWewrmdwusTNnwoworwo 
fos 3x $SSIIISVS ORS Ge ete ee UTI RURUPUREEORD weer cucucucucucucucy 
al b> 
o b>) 
- SneRERR om wv _B3PRGeeBS gene 3 po Lenwnne 0 
DTT TOOT TT OTT TT SUSE TPE TT Tee OT TT NG NO Une 
or ~ www OOr- WOT TMDCUM TiN O Or. CO 
co 

= i J od Al ond oan ~~ 

wn acnwn oo 22 So &mMn- GO MOM =— wv 

OTE TEUTTA TT TTTS TELE T AUREL T OPAL ITT ee PELE 

o OTF O-PS PTIKTTVUDMNM DWF FrsrsrrT VON TTT OOOO ws TK OMOAMMNMR. CUO 

ee nor et TO OR. 2000000609 OR FFT DOCUM TNO ORK. 

oy Som eins eeshh= 5.5 © 
= 
w ANNE z22z2RoO oo Tem onrsw 
GOTT TETTR TT ETE TS LUTTE TEPER TELE TTET Tee L ETD 
Nor. ft TTC OO OR. 02000 0000 0000 OR. FF TR. CUM TNO OR_KL.K. 
= s sore. xp maine mm ROR woRMwoon -—o 
aa = 

PK RACKKANRARKY SH RAKKROARSMERNKE OREN MhS We RKO 

oo 

wT ww SSIS SSR ok eo Rese On BheSSR SS 2a oN MMAMRK — Oo 

Nor. sFOUO OR. 0000 0000 0000 OR. FF TF OCUM TINO ORLA. 

oo & ae 

ae = oro 222Oe-2B2BBe & oa 

new te CoN da al me heh Loto Be SCONE MUNCH Ce- 

SST TRIN TSE TET TROD TR TTT TT OTN ONOMRG Te Oe rain ein 
NORK. wCUWM OR. OC ONm FFF KHee-MTNOORKLA 

<i be eae eee eetetateraPatbes onoverer se Ratadarataratarahanaharace see neniohotatenanane 

— 

ou 

row ORE NMS Te = WNW eFOomw mw 

By aM Gn A MCHC RCACRCH IC HCCI RCH RO PETE T OTT PST LETS 

nO NTT TTNUNMN OR. CO Olu sr F FMM TNO ORK. 

BS Rew See eT ENA Ranken eee Noro NO INNO OINIOICAD 

co 

OQw az a 

- co 
ez & Manwsonso BARTS yg A823 b) Arnon. KOBDSON BRReRee 
PSI Acacia ACCRA Rik AHO NCIC ACCS pC ACE RCAC eC CHC ICHOR SOIC cach 
<a $¢ te J 
Nor TIITINAD- © MB i-ive— SINE MTNOORR K-—- COORRAN 
a Oren IIIT IINOON NR Gee SIT IRD BO ON  NININININIAININ eo tu ourueueued 
ge 
"”" 
<oe0 Ne oS = ” E “ 
”" 

8% =5 << ii ww a 

me we wa a A A SH 

ww be _— be fer te io 













CZUDCCO UDA @ DISK DRV DI 
CROSS REFERENCE TABLE (CR 


267-9 


T2WRR 138-134 

T 118-9 

T 118-9 

48B1 8 

by 4 176-24 
2E 177-17 


T4MXFR 160-12 
T4OPT7 140-34 


267-134 
163-264 
266 


282-15 
82-184 


275-12 


171-10 
171-33 


171-264 
170-17 


170-13* 
208-29 
171-9 
208-424 
207-164 


207-44 


169-6 
169-4 


279-298 


AG MACRO V04.00 23-AUG-82 11:03:51 PAGE 5-54 
EF v04.00 ) 


9 


171-12 =6171=27) = 171=324 208-47 


171-304 
170-14 


a 


208-45 ’ 
171-19 §=6171-23 = 171-26 =* 208-124 208-18 


SEQ 0323 


ee 


rE 


4 


3 





SEQ 0324 


mM 
=25 


CZUDCCO UDA & DISK DRV D “4 MACRO V04.00 23-AUG-82 11:03:51 PAGE S 


I 
CROSS REFERENCE TABLE (CREF V04.00 ) 











a bd # 
UAICUICUM DIAM oe og ere nN 4 
PA AAMAMIAMMM Mmm 0000 ~ a) 
SS HH KOK KUN N ~N 
& = wz # ae 
Snosage Snowe 2 & 
ccecrihahchah $5.8 tobe e ry 
Se eh eh eh eh el el el ee el el OY | NN - 
3 te pew 
OuGwzMownr BOMmnosys ” * 
RCAC ACH BOR NCCC ° n 
AQUNINNMMInMm mm ~ 
ES HS HHH SOK KUT N - 
Be ® bd 3 Rz x 
OvwovwrmMnrure ovave Oo re] 
Treteriieriiye, 6 OPT ° 
NNNNMMMMMs MmMmnN w 
bl eh oe el el ol el eh ol ool ee od YY OY ~ ™N _ 
te = « 4 
T Dee ea TEU e TUT + ke | ? 
MM AQNININMMMMM ssn wn oO wn 
SO MMMMMMMMMmMmmmmcao © oO wn 
NSN SCC CCC CCC eer Kw ™N ~N - 
we = 4 
Or SMOKn oe <amo we i=) co 
Re HK MM TEM TITANS Ku wv - wn 
d oeeeesepeeeeeeees a o ‘ 
M AQNINNMMMMMs TT rMn wn xO ~ 
SO MMMMMMMMMmMMmmmmac wn Oo wn 
QF PPMP CMCC CCC CE KUT N ™N - 
3 B4 Re aw 
wNOMoSs—oS meoma xX wo 
Ty TTT ITO ttt oR . ri 
N ANININMMmmMmm Al al oO 
QR SOOO PCO C OCC KK CUT ™N ™N o- 
4 Be co 
OM KN - 
L dettathtath eet thn ft M 
ta el el el ce eh el el el el el el ed YY | N - - 
& > Se te * 
+ MNT COMSs MKCUO - Oo wv 
Bvccoudivcncexs Qe Oe £m Oe. 
S  NNNNMMMMM ss ~ wn = N 
SO MMMMMMMMMmmmmmacd - wn wn wn 
NR SCC CPO CC CSCC KK TUT ™N - - - 
& ze Be = * 
N N KE NMTOMTTIMOMKK NK ONW + wv w - 
i Q oeepseepeeeseeee eee) 8 0 0 4g 4 
wy BS AQNQNNMMMMMs TT TMMNSS tw ~N - N 
~ TF MMMMMMMMMMmMmmMmmaccdd -— wn wn wn 
- NSN SCC CCC KCC CCK KKUNNN Cw - - - 
Sz xX & = 
= «oO Nek K—BNOTO BURO mM =— wn own ca oa 
7 TY PY Tigers Poe OTF ¢ 
o ww o NNUANMMMMM st TT TMNT CU N -— N ~*~ 
oOo RO FTF MMMMMMMMMMMMmMmMmadcdrwm a wn mw wn ~ 
NN ON MR SCCM CCC OOOO COC NNNE-) — _- -—— - ~~ 
& = co # *& 
Se fb Sh Sddddicerehen ete tinneds & ddbeee s sheh 
| eh seh ase - 
Nu ™ NON COCO CCC CC CC COCK NNNEK) &— SCNeeewN &— fala V} 
wee Be & co ca oe te co 
Fa SARC AICI NNER ACHR AHORA WOR aC SORA RCD WG 
o ODO FTF FAV COKCNNININIMMMM 7 mn CNM SKE Nee eK &— oa ~*~ 
DODO DODO NRAN. DEON AMMMMMIMAMMMM MMM COCO OIRO LE OINIAGOLAIRIAIA IA Sususususa «Susuminin 
OI NUN G7 FFF FFM MOO OK NNN OO ONO ENE EK RK — GUCUCICUIN CuCUCUuCUC 
& Be te = RR RBRBe F&F 2 
POPP ELAS TTT I Di dadAhee es teneee te eet ete Te eg atta get T 
ndcunucucucummnmen men o~ ORR © DOD o 
SESE ONNN MMM IS $3 Sd ROAM MMMMaum crue Rieususumn 
CNS EE ECF PPK PPE PKK HK NNE NRK RK NRK KK KKK wCucuCUNN 
x<-— — x< [> aad one eE Vv 
pat ~ aed AN 2 ot es 
$4 3 vr > w Ome A Oo) Bey te 
Js202= an aS Saaaa 
a ar = ss ss 











9 


N 
-26 


3-15 


CZUDCCO UDA & DISK ORV : oe MACRO V04.00 23-AUG-82 11:03:51 PAGE S 
3-49 


I 
CROSS REFERENCE TABLE (CREF V04.00 ) 


209-9* 270-26* 


268-12* 


235-164 268-8 


234-19% 234-25 


232-12* 232-13 


232-3* 












10 
CZUDCCO UDA & DISK ORV D ng MACRO V04.00 23-AUG-82 11:03:51 PAGE 37 


w 
u 
a 
~ oa 
s 7 
. 
3 z 
oa 
> 4d 
w 
w 
_ 
— oe 
Vv 
al Tock 
A A eo tt 
ww NQNMITMS STOR mR KN 
a eeeteeeceec ee eee ses 
2 me Se Se See See Se See Sa Se Se eS 
vwvwvvwvevrvwvevrvs 
- CF SCO MK KKK Kw 
ra} ae & 
w ® east. nw ~ 
[° 4 #eeeee eee a 
uu MNOUIN NIN ANNICINI NINN CIMMMMMmm 
- wvwweves 
tu rrr 
e 
w” tad Shoe BY 
” 2>V00rFr- 
oO WOR-DO< Saas RF oun, < 2£4YOxx«< 
[4 VR MMMM MMM WOr-DoOoutsTAAw 
J 2 DC OC OK OK OK OK DK DK OK OK DK DK OK DK DK DK OK OK OK DK OK DK OK OK OK OK OK 





SEQ 0327 
269-7 
144-83 


0 
2 
1 248-14 248-28 249-23 256-24 256-25 266-14 
144-35) 144-39. 144-44 144-48 §=— 144-58 §=— 144-62 = 144-66 3=— 144-77 
144-106 144-110 144-114 144-118 144-123 144-127 144-131 144-136 144-140 144-144 144-149 144-153 


283-3 
144-31 


266-3 
144-26 


1 
CZUDCCO UDA & DISK DRV D “ed MACRO V04.00 23-AUG-82 11:03:51 PAGE nj 


o~ 

o 

oOo 

. 

wT ror vw ~N~ 

So MK Ne me 

> ees oe 
NrOW ww 
ron wv 
Newry Ne 

—a 

vy 

—_ - 
Oo wow oo 

uw oor Meee 

= mm) r) eeaeene 

= rreom awww" 
ren uvwvws 

_ Ce ee orre 

uJ 

2 2.2 atk 

& bbbON 3 

ee ener wv 

Ww Pee WG be od 

[+ 4 

” 

w” 

oO 

< 

YU 


| 
| 


= 
N 
f) 
~ 
3 
™N 
own wn 
-v - 
im) 4 
ow ~ 
coc so 
on N 
Me 
Ne oa 
i) i 
~wOo ~m 
or oO 
om N 
wr 
- ne w 
a ‘6 ‘ 
w NOS am 
~ or oO 
~N om N 
~N 
-  o- oa 
t $8 U 
wT awn N 
nw ww MO 
~N our ™N 
o- oan 
- Sed of | mare 
a 8 eee 
~» wo TOWN 
~ val) wvcoco 
N on cur 
- ar own. 
oe Moc Mec 
| see ee 
vo ove mmm 
~~ ORM wwe 
om) oeoucucry ocr 
ome o aw 
We Mew - meu 
6 eee 4 ee 
TO comet ~N MAT 
To FNMO rH rem 
AN NNN N NUNeE 
co oO wn acer. 
apes ew: yee i 
00 FMANN KN Kk ort 
NO hRMANO MN OO val ala] 
NN NNN WO re 
sw whbh hhh cake ot MVE CUO 
et ee ee oteeeeenes eee 
MOT DWOVUONVNOMNMNO OINMMM NOOO 
NANUAQNNNN GE NN EK NUNN —cucuty 
<-F-r > _ eee -—-2a 
2AAHKNNNYNO>O<EjIOVUMN>S”0 i=} 
SSSSGGG5G2e Dz oo uw 23s 





144-95 
144-155 


144-151 


4-138 144-142 144-147 


144-46 vem: -e 144-64 144-75. 144-81 


5 144-129 144-13 


nm 


144-37 


288-11 
144-33 
8 144-112 144-116 144-120 


moo 
mr 
‘6 
ws 
ov. 
Ne 
mwTroO 
NINE 
ee 
S3¥ 
Nee 
a 
amoorw 
reas 
ovrwwn 
w-wvwve 
Noee 
o 
~oen 
Ne Oe 
oss4 
bavi oS og 
err 
3 
” 
3s 
uy 


275-10 


274-6 


192-21 


192-15# 192-21 192-21 


278-14 282-51 
192-9 192-9 192-9 192-9 192-9 192-9 192-9 


277-24 
192-9 


ENTRY 192-34 

















SEQ 0328 | 


dD 10 


MACRO V04.00 23-AUG-82 11:03:51 PAGE M-2 


) 


192-21 


00 


04 


IAG 
REF V 
192-21 


CZUDCCO UDA & DISK DRV D 
CROSS REFERENCE TABLE (C 





144-644 
144-1128 
144-1424 
226-214 
264-128 
273-48 
282-534 


234-36 


233-50 
282-53 


273-4 


144-604 144-64 


231-30 
282-514 


229-40 


O# 144-60 


£4=808 144-24 144-248 144-28 144-284 


229-18 


115-42 
1 
9 
8 


263-14 263-20 

242-15 

282-494 

284-24 

286-74 

209-174 

144-1294 144-1 
S# 144-159 144-1594 145- 

250-434 251- 

268-154 26 


44-46 
50-43 


263-8 

242-12 

284-2 
5# 144-129 


#4 1 
1# 1 
5 


246-384 


2 
& 
4-954 144-99 


267-148 sta-13 


266-184 282-49 


263-3 
12 
14 
14 


144-120 144-1208 144-125 144-1 


144-147 144-147# 144-151 


275-14 
154 288-11 


62 
286-14 


254-29 
267-14 


115-424 
262-314 266-18 
120-194 120-21 
144-378 144-41 
144-814 144-95 
275-104 


2 


243-6 
2 


115-42 
250-124 262-31 
244-13 
265-23 
275-10 


170-34 262-6 
286-1 


284-78 
144-804 209-13 


192-21 
115-42 
244-94 
265-214 
274-68 





284-7 


MSCNTO 170-3 





4] 
65-214 


84-98 


144-644 


144-1388 144-14 


Sia 382-388 3 


144-604 


44- 
63- 
82- 


144-464 


286-9 


284-4 


284-34 
286-84 
144-418 


37s 


84-3 
6- 
O08# 144-1124 144-1164 144-1 


al SEH! SEB, S 


22m 
272-118 5 be4e 


144-1594 145- 


268-154 269-324 


144-1474 144-1518 144-1554 


265-234 267-144 








284-4 


re 


5 


284-54 
266-18 


284-5 
262-314 





' 2222 Re 
i BBVVVeeee Qo ovr & Bzunaee 222 2 33 te & % 
: VITTTTTITIT Tra sekearee TPIT. WWW Wit 
i; © $33 SaRaee a ml t $5 4 e#eeeene yj 
| WVUWMWNO were wv *23 www ¥ P| NNMNNNO.? rw NNN 
| So See eee eISSN OOK. TTT TUOr erreeny wrw \ onl aaah aaei nei seek cemianal 
w be eh oe oe el ol el el ol ol ed eh el ed od OY a a at at ere tururuT PMS CSCC SCENN SCT ececee 
| 
j 222 NK WR or BRR Be & 
| Fee e eRe ote BEKTR ER 9s P Genesee gysse 
- - ore 
Tidgedese RRR fo ark b hae &) TITTY #ee0e08e 8 VITTITITS 
MVM seer TT OOM 23 rwvwrero Ry NMMNMNMNOSTTTAN NNW 
SESS PT IT TON OOK KL rrr Or Sele TITINN See ecee eK 
SPSS SSS SSS See KK tutuCuCututUT err tururuT TSC CSCC ENN Seer erer eK 
9 by % 
22222 eeeoun 2222 a & Raeee 222 -— 222 
t da 5c eeeeece eee eee @ee0e00 6 6 8 $ 3 é eee ee 
See eM TT TIT T ITT OOK. K. TTT UOR. OO See ere TITIAN Sec ecer ee 
EE EEE OE OM CUCU CUCUCUCUTY rere tucuruT PSHM SCC C CSC EN Seer eree 
Beh onown © 22 -— we te 
ee ad $eeeeeceeee ee 8 @#ee0e00 6 8 6 r] 6 oy oeeete t 
SS SSS EKM STITT TTI ST OOK. OO wwrerrw Or. © SS SSCS TTT INO RM ee cee eK 
SO CO OM CUCU CUCU err tucuruT SE HHH MCMC SCO NN CC CeCe KK 
* Re 
Re aeneasnan . > = a RRRR 22 222%. B22 
LARAAEPRUR AAA AA ee ahhh aes 
SSS SEM ST TST TTT TTT OOK. OO rrr rN Or SK SCS STITT TINO RK ee ce 
HHSC COCO KK CUtUCUCUCUCUT ore Cururty PPS PPC CCC EC NNC Creer 
Re ®& comoom ~m Bee rf Bae 
TIFT TOK UMC eK eK Kee eK TNE QMS ENE Me wererer Oe rr erenre rrr 
eeeeeepeeeseeeoeeeeeee eee #eeee0e 08 6 eteeeeeeeeeeeeeee eee) 8 
teen de te at eh ee RRR te Ne www ne Oo ANNAN OF SF FF TR NANA 
MSS ST TTT OOR. A. OO reer TNO. FST STITT OR HR ee 
SES SSH SMC SOOKE CK KCucuCuCUuCUCUTY errr turuty SS SHH HSCS COCO NUNC CeCe KK 
tee cand 
Re te eneaese —- 22 BZBVReoozeeze 22 #2 RRs 
pd ad od Pad b borne t, ph nad dh beet te bb SSOMAMAS eucucucucy Mann Ocueueueuniney 
SFP TTOONUM NDS HOE MK VK KE MO H-Town erew TTTTTE a ere tart 
RRRRORRRRRRRRR ERE took $ee0e PERERA RRRRRRRS 
HSS EKM TF TFT IT TTT TOO rrr TN Or SK SSC SMS FFF IOC Cece 
So SESS HK MOOK KKK Cuello errr SS HHS HLS CC ENN OC CeCe eK 
oo 
we te Se oOo on See me ts Reh 
g cucucucucy wre Sunin ems Re he deen | CNNUNCUICUR Mc & ~F CucuCUCUCUTU 
= TIT TITOONUMNDO eK KK KE MEK NK KEK MO a-rOoeeneren wv TTTTITS eee va dah at 
eeeseeeeeeeesceeeeeeee ese eeeeououetezes Q a @eeeee ee 6 $¢@e 
o SM SKK SKM TTT TI TT TE TT OOF wwe nor SPCC Cems TTT IO Re ccc 
= SCM CMO KCK KKK KCunuTnCT ere eKrww HHSC LOCK NNO CeCe e eK 
22 22 = 
wn NCuCUCUCUSU OM em NY fe he FENN DOS TE CUKUIRKUIKURUICUIOUMNR & re wr eucucucuCuCuT 
oe PSST STE UMN MK KKK NO Cee eK NTO EMO eK Lab hh hawk baer 
~ e$eeeeeepevpeeveeeeeevoee eee 6 e000 0008 @#+eeeeeeeeee es @eeeees 
So MMMM ANOS FF PPP PTAA CY p tte Se Soe See et eg | MANA D FFF TT MONA 
eo SEK SCCSCSVI TS ITI ITT OOR- KR. CO ta ee oe ol SESS SCSEM STITT IO eK eee KK 
- SESS SS SKK KK CK KK cucucurrry SEEK NNNN CC CCC CCC CC OC NUNSC Cer eeKeK 
_ 
™N te 222 mo~wT oO AWN 222 On 222 
co QANUNUNNCNAOMOR OFM stu ews TEKMNOUMNGS TK  CUKUICURUIRUNICIOR. & re arucucucucucuTy 
0 Terre PTT EMR eK eK KK NO Oe e KK NTO KM e Trecrttaecrie st wre 
oOo #eeeeseeeapeeeeeeeeeeeeee 8 @eeeee eee ee6e eeeeeeeveee ee ees 
=> AMAMNMNNMANO SS FF SFT SFT TATOO CS, RII SSr3 AANA SF FFF TMNAAUA 
i Qe ENS ST TTI TTI TT OOR-L. OO SS se ee DL SPCC CSE MS SITIO Keer KK 
oh Od el ce el ee oe el ce el el el el ed el oe ed OL a SPEC CNNNN HCC CC CCC COC ENN errr K eK 
~N 2222 32 Be 
ca 222 acsen 22 2» 220-— tee 222 2a vv eee 
S TTTTITTIT TTT TTT eT P ETAT EL OPEL TPT ELILT LTTE PET UP PLETELY 
oO 
OR QO MMMM MNS FFF FTF TT TNOR A. DODO ONS FSF TOR DDS COSCO EMS STII TOP KK KKK 
<) NON C6060 0 NINN FE NNNNN COOP OOO OK OO ENN EK KKK KK 
[=] 
as Rt -o-k one Ras we 222 
> t48 im] ay eoeeeeeveeeebe 6 606s eee eeeveees ‘6 #ee0e i} 
Ou OQ MMC CONS STII ITI IT ITN OK KR. OD ONT TT OR. CPCS SCSCSMS TIT Oe KKK KK 
<4 Tl el cl el ch el el oe el el el sl ool el eed OO ea ot od ool ood ood oot av ata iat atl ot ot ot ot ot ot oot oot ot oot ool aW] aW) ot te ee es 
ae 
eU S33 3x aA 
~ Ree & WTO wo BR 2OoOr~ ® Be Rhee SS BRR 
- -— cree - - - 
a 4 IIIT prttrrietotadd ad @eoeuene revuyyyerrey haahhaaai 
~ MMNWNWNINOS FFT TTT T TOK NON So pete YY wtp te ttn tote we RF tt te 
bY 4 ONES MM MK NS TTF TTT I INUNOOR KR. DOR HK SFT TTT OR DOC CC CC KV FIP TUNOCRK KK KKK eK 
OT I Ol el el el el el el el el el el el el ee ed Bo a a ot od ot ood ood oot aa aaa ot ot ot ot oot oot oo ot oot oo eV aWl ot eee es 
od 
ow 
Vv & TATOO or. BEE oo eeR 
<< i) £8 bench oeeete a g a eee 
w MMMNNWNO ST TTF TIT TTT TORK NOW JIIII SNS MAMAN} SFT TOTNMAALALAW 
eS MNS CCK TTT TITITTINNOOR KR. ORK STITT TOR DON ROKK KENT IIT INOCRK eer 
of CD 0 NINN NINN BFE NNNNQ HR OO CC OOK OOK OK NN KK KKK 
vv 9S - 
+74 Lael - 
Re fe g 
oo #2 3 











, ; | 
© ae | = 2 M3SOQ Ne vosae-SOON 
be ~ ~ wn 3% s tt A 
& PRKAAAY RUN CD RECTERORE CER EEE EDOR renner RAR RRAAER ea | 
val = -— ne ee Lm) ob ww in oe —<w 
~ Sy sitsa beac sag SAP AN RRR eee S eau ATER SSIS OURS SSPE ES 
BS Hee wwe meer rets Pusueunucucueueueueueueueueuey | 
a 
ass be 
3 &, HuevetPtvoo RoavSSgSccok 
be Raa) wo = 
Spare pista tienae Sengeds, Segeatitaes Pays Btatecos 
Ran ! Rbumndreoe MM TAN O— ce 
SS SUSE MDORS RON Oo Mg OCU IAW HANHARDSSOOOOSOOORR 
PEE eNderh own du eH ANAMMMMMINS SSS SIAN NNNNANNANNNANAINICICUCS 
we eere ene ee taturelorahetuntroreururcreiarorererorerotolee 
y, Sonne 
= 22 Mom RRM wooaaooun 
FURMOMTA 
| FER AER CC CAV WOCARNS EXC WIRARE ST RTRTNRONTACRUEED OVENS 
| Teri? Q ot . am PANO CUICICUM wv 
SSSSAdemnSond NODMS Geom sun wa WMNNAN 0000000000 0RRR 
SIS IORARR Rok AMMAN STFS Sesessesensss 
APIIIGRARRASRASSS POLAR MINA V ees SORA ERAR ESS 
ee ee os 3 ee 
at a CORKS0Onn & 
= - SF MOMMA KMas n 
sagbiennyeiaeienaa ced anaes turd praia conereateeats 
Tetttt PRR ee a am PAPA SIAN Oe CUCU) ~ 
SS SSSbeMoOdg SAGARA DOME atm tA pe MNNINNIN 00000000000 RK. 
RISIIIRARRRALS K—HK-NNANMMMMMS ees NOON SSSVSVSVSSLSESS 
pap app bat al ar atababss ttt ttt aaa R RRR T TT 
a * 
= 22 x NeBOnBOOOSnKes 
wun a + NF MAMsnowen 
RRAIGERR STENT TaaE NS aaMEN EKER SNe eruEnENSE Reena Get OTS 
Teetetene 8 bebe! Be. am PAPAS IAIN O— CUCU) ~ 
EES SS ROSAS AA DOMARK Gn Se MNIANIN D000 0000005 0KRR 
PSSS SRM ~ NAAMMMMM Sos NNN NNANNINNICICN 
Ce ee ee ee RU PU RUF RU RU RURNENENCU CUCU FU FUR auRURURURURURURURITURORS 
ms Season 
mir = be be NUNSRAOR ON Ne _ O- 208O 
UURLASGRNATENGTSTWRENS ReMEN ER ELON GRE R EIR RE eN Cee TT CT 
Theta tee. pa eeas ees MM SAA Oe cucucumm —N 
REESE ER MM OOASUSSAN GOURD A GAUL, MNANANOOOSDOOCOSOORR 
ptiphedndend 2 vt tw INNA NICUCUCUCEN 
eee enenen omen eatotoroneneneterenurerorurerurene 
ie aon 3 ON Oo BON 
= 22 Se2SSSrems Nw VUNeon ~ 
Se seuner, fer racniods Laat ca ated eecten teh dice Cer vee) 
=O em — _ a ee ee ee ARMM TANOR HK NUCUMM ~~ 
BERERERRR EEE PAVOONOA A Gun a ee MNMANANOO0 00000000 
MATT STSNAARARS ae NN Nhe ihentenge me ee fe be ININUINININICIANINICUCNCNRNCUCUCUCUCUEN 
MAMAN. oo= cucucucucucucucucy 
° Co ee re eee FUP RURN EEN rUrU CU ru CUES a - 
on = * be 4 Nees NeRann OW on 
= 22 = RANTRBON WS NNW 
“E ggsdRtak § GRLTERELRASERLEVaRERE AR atR SE FH ARCH 
FT TPRT TT TTT aaa rddidichehouiahuncnepcucushen Sonn 
ws ASIISISRARDRLSSSSr PONTE TELS S SARALORA DEVAAT SS SEO OES 
2 Gorse dee eeenererecen am = hohetarsnenareronrorerenehutetotete 
wk 
a Rseot 33 = Mm Ondo 
> be be J = NTROe- “Ns ~ en aan 
& Ssgektee NGUESE SMES eaRMNeREtE Te Ricatn TE Fac aCk eC eR 
ee HKNOOL KR ME Ne eK 73% ‘epeoeespeoedd?D > ddchohocidicnecucuhenehed —~ 
pas 5S FS FER SMOR AS GAARA RK DOMAR EH EMU mun TIUMIANMINA DO 000000500K 
SIITTROMOR GOW NAMMMMMS 2 29 NAUNNANAINININANCAICICICN 
= RR Rahal arate als ttt tet at a ata R RT rater ars 
- ~ ete 
oe S 2tsaseS be NO & 
BS oved25a3 MiGEHSTETRERSaaRVER Tepe aeheEnoURe MEET ia 
Ch a aa we me oe ee te ruidddcherppurcidiepcucuehen BRO 
Ss 59-3 SR SIN DOF SUPAAANOUAD EH HMA STOOOOOON LCCC CCC COCO OR NN 
pe Sa Sar Sar Se S41 by Py 4 NNAMMMMM ss ot SOSSSSSSSSSSS 
= ee RUNNIN UCU CUFURU EU RURUURU RU CUCUCURUCU 
te 
« © Alinte etontes 3 y32 = 38-0 
~ & Ree NUNS BON Se Ne 
s PeGLIRRE CANT RLR SEEDERS Rakenen cane dentain rennet ones 
So - oOonrn a) @eee08e0 6 PIM PUA KH CUCUM at at at Na 
, FSS SIR OK DOP SAAAAANONIMAL HUA EMSA MMMIAININIA DO 000005500 
wvvvvroreecoy NAMMMMMs sess OVSSVVSSVSSSASS 
S- ee ee UU FU RII IICU UCU FU CUR UU UURURURU RUE 
“i Re Seo 
= Gnses S Se eso 
os SEES ey RIT TTT ES GRRE RRS eT NM AK OUR ax eK RR oe 
S —NNDR—e- Tete UR Us SO AND A SMS FMA — CCUM) SS 
eS asses se DRRAR SASS SLOAN MRAT IS Soe SRR R ARES SOOO SS SSRN 
Sey eee re em eurururunuaueueueueururueueumuauaueN 
ry & 
3s 2.20% hte fe = Soe woos 
aU oo Be bd AM Ose o- _ 
os SETTER DER ESTE TIER eRREN STORE PHP TTL ETT TTT ETT 
eeeeesnoéed Z o pats ght oy ots Sy MINI OO 000.0000 
4S SEIIIISADRRR EBay ee RRR R REISE S CSOT N 
Fe eee RiSeurunseueucueueucuey iad 
S mb. +S ee = 3s = ~ 
oe EE LEGTEGH GE TEEST EERE EROS EE 
AR RRR Wie Bate NOMI VAN ANANAAADOOOO.IOOOOORRR 
<a 18 ae ve OO0odrOofV eveorumr errata TIITI I TANMNANANOOO WIS CCCok nk 
tad OVS SRARR RO oO Se NNNMMM 4h RRS AHH 4 ta He a > pO DOA 
Se eee ee Rimrurususucunuevcucueuny 
e 
oa 
SS 
na 
we 





Queen 


' 
! 
| 
| 
' 








a x b- fn te Be m te 
535022 $33, Ser shot SRF a APRS e 23 
es - 
BR Ftrevey FETE | Tee PRR RK ane eee vy 
: 
- bas o NSSSSS0r SSS Ses SeNAMNMHeR A Rasa zy 
sey AERE RT MMMMRSEEERRRR ERE eee RS ee 
~ Re Be Be Pe Pe Pe Pf nonumy s 
3 RESSSSBSO Rose cece ee dotate RR RK NNNINNNNNNNNNICUCUCUN CUCU 
ae te 
Re 
on ae RSBmvh S82 xe 3 -“ 
wn AK ean ® Ff = 
eeesytehe BETeeee | TERR iiceniak Cac bame meee cic yy 
buses oDE NSS SSS00N os wee MeHenNnRKn Rina sy 
| SON SISSIES SS 
| si 33 ne | 
NN2eee ae Sonn 3 ee & 233 ee 3 333 
—-8arpeee BREE as PTT TALI PETLIT TTI T EET LOL 
+. ae be tS Sor Ao ae ees Seed NE UMN RK CU NTR OMmM McuCcYU 
XS os r3333Nor Nawaz RAMSSAROSOOORRR RO WOe 
Onc ee ee ee ee dal 
| son eee 22 & 
| xy Row SRSERG ea BTSE_Ftog33 one 
HAY To- GROesSee ww 
SRA Fee RES Takka kieninpeaenke nisi noc ch 
ee ESSE SORA : RONKRKNRKe SNS ORANSROM mM 
Od ey SSIITORNN ew Iessssse - YVIVSSusngmy me 
OR co pap ee Be Be Be Se Se Pe Re STEN SEL TY A on 
rs © & te 
& = woornom eee = & 
& esses SanSamornauns Snnemnso vat Ee sce 
Freon Fae tetttodd Deseo ettttiagiie eA AOR ROR 1) 8 
AOS 5-20 De eR RaS Tt! PIPE TIRODK—K— GOSNS OR ORK OEOM MCUCU 
MOOSETO0D  Mesernnn ovess OOK AIOSVS OS SOM MON 
WOR co NS See SORRR 
acd 
Manome ees.8 8.2 = 
te es ecco ae Ms a 2 — 
Titseetis Titi GALRRERRER GR EKE CRO eaten ee Ree 
veeeveuver teroveete eevee rf i ates pi 
Reeeeeees KITES gesssesilos lesen ake eeneman 
Faneronerorenerone Nwrewerercturueut SE SCPC CCC COCK RK CutuCUCUCUCUCUC av avi aia) 
aa 22 @ - a 
KO- ee ae & = 
= ShIeS Os bh PS Naas-auee aes & eee 
TE t SERETRSTR SRR IYRO Nenem Rae NTen eS 39,995 
ReEneLELE Auiggharas seediigsegtencbionetbea tea? 
ROK Nees 
S RRSSwwws Rececnetoneedarahete CUCU CuCuCUCUcuCUCUCUCUCUCUCuCUTY 
os eT = 
by =vhe Re Se Re 
nO oe a 
= STITeriet | SETTEE re’ teovevvevetvreeuvetres 
A DOOM F FOO SSS SSUAS IDO : LIIIIII INST SSIS MISS Sommeysams— 
S&S RPRS RPISIISSRSK VBI SIII SIF SORE RASS RSS SSS oN esses 
curueururure nw wun PNT NTNT Naar theta] 
* aan 
oo Ase eaee - & = ee 
a bt th S Sno Seen @& See & anc 
rn DD tat 
oseeeet ge pevuvorvevde ha fi end id reddened 
S Moeesssss Seyessomss ssssssysys suk sos shah on somunmagm oe 
> NIN NINICICUCUCUCUNS 
3 Be 
= zsumse a7 22 @& 
$ x222n..2 —s2ghin .,, Sen rBroire Srenses haces cei 
: SEPTTELTL.: Tt seeeevopeges teeeee 
LWA Us ee AS SSS SMT SSS SSS SSS SADA DAS ddrdeudmde 
3S perassoo br Sar Se Sie Sa 04 Af te Se Si Soe Si Sor Se Se Soe See et A DAS at Oa tt 
~~ 
~ tr 3 ze zoMoocee te = s: 
a PRGRERRERER GREER RETR ETE 
SETEUTETET Tan seeeeuegne teeee 
’ WARNE DOD MDOT EF FOCUCUN eS SSESS SSE OR DOS MODIS DONATO D1 
NMARNSTOOO NOOSSSTIONNR Ave LS COLE VAMOS DOMNADUT ANS 
ARO “sss sseseessss 
~ 
os aomonne 2 wae 
z oR on. wa Re TFNUDNO 
SE Sets. sheen, conienn, cseter Si Nsanrse sakes _ae__Jatene 
= 
c. Rebaeabeaseaayigtekae SLIT aka it Abate bnaneaane 
ALo~ —-ssssssse ~ 
2s SES SE ETP aR PIT LS ee  NININININICICIANICICIOIOUOUROURCURURUEUEU 
au zee 
= aa 
ey Mss oy 
Eu S2Fe., 9% aga BSScertigSSATBaeRtOOr saa TSI~, Se. we _gethte 
Satertett ans 2 7) eeeeeeeteeetes 
S8 Wb slabesSe dss sesaa onnas yess sss sehah ne annt edn gaeae 

B NER SSeooSor oles FOR Gere IIIIIIIIIIINSUMVIARSSSSRK ROMA S 
x= fununururirurarururnt mie m= AION NIA SB HOO POH OPO KK ee meu meu 
oe 323, 

S S008 Rmsass = vn 
ww TOPS TT TTT TT : 5 
<= RRRRRRRAR ARTES wal Paes 

wn re] | Al 
se SIFIIIIIIIIES x R 
S= ° 

% a 
83 2 

° 
ne 
Uw 








| 
| 
| 


SE ae 








2s ; = 
RUNee = & 33 7 = 33 asa 
S TETtrete FF Utatatad ALLE) LALIT? Fae DT UOT I (EST 
@ S3SSRERS S FIINASE gesns sdovedss Tod 2 sysshads sss 
w See eNQ\NNN NN Kee ewnnw mcucucy NNNNINN NINN ON BPE EK ENNNN feoenre 
an Re So 
oyesen mM ws wwsmo NR ws Ne anNToe ow nm wwdmo nnn 
Teeteets FF Chataead ALETD DALE? TT TR ETTT PT Ltt 
IIIINRSNS ¢ SIIIONSE Seog une Sdewrd har Sos wn SISIOHRSE pe Se Se Sef 
ae te te te & 
& SSe ee & -- % % aon 
| soomamee & Ssoneges NR us we_ens = S22 ma SHoneses Sso-v 
TEAR) F Atte atak DLE? DIRT Tt Ot GUT RTS 
| SIIINSLS SF HIIITSe sess sseuedse god 4 sesieree $sss 
j See Kuununy VY ewFereK Kw meu fucueuCuCuCuNUN NUNN ON OM RR EK ENNN Ce ee 
j 
eco --— = 2 or 
wOOmMw~mMe— mw wwom Koren MP orVses m cocoom nRo-vs 
| TPT Te TL TITTTPTT PITT WITT TTT TF TTT Tere TPT 
IIIINSGNS & FIIISASR Heowrdere Sern ocee Sor A Yesesneon Sess 
Seer nunnnnm Ww Keer wrKttuN euCuCutUN CutuCUCUCUCUtUN CTU NW ORM RM RM RE NINN Ke ee 
se ee ae oe Re 
Remseeee = aearn a = «®& % earn ae er 
NNEC NEMHK &§—& & TOer ee — SMe NM &§ eK Ornqcnm Nw Mw ‘Ra eee®) NRK 
ESL Kdd 4 BS! ddarde! addeddc- eee i} § ee oeee 
SSISISRS~ S YISIISSK SHeSSS SSEaSSeRS SSS K YISSISSK IIyy 
| Seer enunNnnN WN KEE KKutUN CuCUrUCUN CuCuCuCUCUCUNIN CURUN ON MRR RE ENUNN KeeEe 
~" ir te bond rn wen 
NWN ENE M RK K— SE TPOSC ECE EM EME NM KK OeunNnmMm meow tw bh ohh Meee 
eeeeees se t eeeeeess aaurdd addeddcte ete Hy oeeeoees eee 
SYIIILVORSR S YISIISSR SSVSs SSPaSSAS SSS RK YISIISSR IIs 
SSeS SCKNNN WN Kr eEKK—tutUN CutUuCUCUN CuCUCUCUCUtUTIN CUCU ON RMR RRR NINN eK eee 
$3 a 33 33 
2Ooo222 & RB 222 2 2 2 2 & i) 
e-wroerere wu &— PNG = -—- ©€Mety FE MAICUNINME NNR Cy MOn—— -—- wore 
MARae ee, @eeoeouees Lhe Lh dhchei ob be! a eeoeeeevenees eeoe 
www TN Or awww Or -wwTo SKM TTNOF rT Wn Nee OF OVS 
So Selec eleeQ\n NN eSwrwrerKtuCNN cuCuCUCUN CuCurUCUCUCURININUNUNUN SN MPEP EE ENNN He TreEe 
co 
= on mn 222 & men ©: 
Sesgseee £ ASSSCER Ghade geetdgeates F Tete ieas 
- - - - - 
ad Sele KVuNnN NN Krew KKcrutNm  cuCuCuCUN CuCUCUCUCUCUKUINININUINUIN NO MPR REE NINN fe eEre 
& & ba & 
od NTRS EMC CE EK KMS CEM CE MANNM KK MAUNNNMe--— Or a SMSC EE MK KNOCK 
~*~ SeeseSehdd 255455555 Add tds Add ALS SS eeeeveeveeeceeeue ee 
NII TOR DOO WTP TIT OR DWOEM TO COEF MTTNOR DOW Neer IT OR. Ovvw sy 
- SONNE NICU CUCU CUI RUICUN  CU CUCU CUIRKUICUICUNUQKUNUNN KO KOKO EK NUNNN OO Ke 
oc 
~ nw Oo = = 3 & a On a) 
: oa a ee ti te 
< VITITTOR.OO WTP TT OR. DOOM T OLROCOKMTTNOR. OO? uwrvwwws Ow TTT 
oh SOON NURI KURI KURI RICKI RU RUIKURKUIRUIRKUIRUIKUINUINUINUININUN KH HPO OOK NUNUNN OOK 
™~ & Be Re = 
aase & za we & Be 22vv 22220 
S SRANUAMMOAM os ~FRRRMowooSnn ~~ So % Rasa S-vageysoon 
PND NO MNO HNO CSE NINIM KOE MVE UNUM OMe MDE MOK KH NDEK KCN = 
° SRGURRaE CoS Soh d dd de dsdadhdAde Sad PUES RAAR AA aa 
S$~ - RSFSIFSNSS SIISIyoLSssSnScesssneoRceses Sess oVSsIsy 
~ - - 
a NINN EE NININININININININNGE NNNNININNNNINN RNR RRR RK NNNNR RR 
oOo 
a So wv & B&R wv a 
oy OnKNIAMMOMM oO-~o- +s WEOVNTOSKR AEN ED © KR O-vors ~zOOsN 
=> yee a we ee ee a 
we RSSSSISESS STs roressr hess seacesgs assess seas sey 
iS - 
< w Cl ae oe ol oe OOO NIN UII  CUKUIKUICKUIRUIRKUIRKUINIQUIRNUIN RENO OOO OK NUNNNEK eK Ke 
— 
eL 3x SS SS a 
oe & & & a 222 @2ee & = 
or ar re at Tote er eet teat tae 
ee SESSISIISK STASIS TRIO O TEMPS ess Ss COP SEUSS SSE SOUS SSS 
= 
DN ee ee NINN Ne IONIAN CURIA OR ee om or ore NINeereree 
— 
Ow 
& ee LJ w 
<x 1 rie wee wie rere ry 
su 2 Stee e oe $ ¥ 
rm ~N Nenu =~ = 
oO 
YY 
wy 
ss 
o 
Na 
ww 








poste oe 


| 














3 


SEQ 033 


10 
00 23-AUG-82 11:03:51 PAGE n=} 


C 


IAG 
REF 


RO V04 


v04.00 ) 


DRV D 





CROSS REFERENCE TABLE (C 


CZUDCCO UDA & DISK 




















& 
& = 2-22 & aes 
MASI ASNesSSe SLSR AeTsses SENS 
y 4 ‘4 a! a mm) o 0 
sedddrddnghecadag Piedweragen Jy te 
FE NQNNNNNNNNNNNINNN KEE NUNNNNNANN eee eEe 
bad 
eee 22 
— Nomse NHKAOON Sven Neoe spensame Srione ee Rgoanezen 
Tetderetryeteay ty bitie TUTt? VOUT PETITIVE DETTE TTT TD 
WRONM ST FTMNNOOO ORR WEeMTNOORRe FTTTNNOCOe MSFTNMOOOO OFF OO 
FE NNNNNINNINININNININININ SKE ENNNNNINNN BRM mmm RK CuCUsCuCUCUCUCUCUCUCUCUCUCICUCUCUCN 
= eB 
& = Z2V22eeee 2 R 3x 22 Bs 
Thee hiteerrrerety Thtaeteate ere Sad bdt ode ht bees 
RSSRRSLRASSLSONLS TERSAVEIEOS FIFA RES Lowhadorr worry 
-— ININNNNNIN BHR RKNINNINNNNIN Be RK RRR RK NININININNINININICINICICICICUCICUCN 
sdee = or 22 bd & ® 
SLAG A TAMA SUAS SEDELAUAaS Lob be bd ebdend dunehrre-cuh bode 
od - 
FE OUINONININIEUINIRKUNUIRNUNUININININ MEE NINININININININ Rem mmm RK cutucuCuCuCUCUCUCUCUCUCUCUCUCUCUCUCN 
RS 22 
32 22 2 22 a 22 aru b> 3 = 2 bed 
+ pa apart s hy $A a eh | wn SMA RRA SBMA ba ham A BOSRr eo —TOTOe TF 
OHA HH Aw be MCR HR AOR BIR At OC CHCA Bt OR UCC CR A 
MWnNne TFTANNODOOORRD FFTNOMTNOOONHR. OS FF FTTNNOK—VUMM ST TFNNOOOOORRALK. 
ONION OUI RKUIRUI RI KURI EIRIOININ UNI CUINUINUINUNUININ Oe mm mm CutucucuCU CUCU CUgUCUCUCUCUCUCUCUCUCY 
J 
Q2ree on = 2 Sz 222 
PTR TERETE RT TEE PET TUR EP RT OLE TTT TTT TPT TERT T UT ETE 
GRENSSTREESSSSE NE SIRSRIR SOS NSS SISNeT RTS 
= 
oe RNNNN HER NININININNNINNG & em em RK sutunucuCuCUCuCUCUCUCUCUCUCUCUCUCUCN 
: : 33 
N2Re2ee 222 = 22 be] J = = 22 
PRET TTT TEE T TTS TEP ETLT ELUTE ETTORE ELL TE ETL E TES 
GREPRATELREBSSE SE SIAR RPOSONS TST RSC Rear Loy 
- 
os MUNNAR RRR NINNQINNNNNNG © em mmm — CucucucucucucucucucucucuCUCUCUCUCUCY 
= 222 = Re as baa & 2 S2 & 
TEAL TTT TERT CE TTS TULTTET ESLER TTL T TUTTE TERT ESTEE TT RITES 
re MAP MOCUMr ad oo Trek ~~" NOT ONUMTRORK—MOtu 
FROKMMASTAROGOOORRR FSRONGSROON DT SSSSARDH UMASS RAR OSOOR NLS 
FE ONUINUIRUIRUIRKUIRUIRKUINUIEUIENUENININININ BR NINUINININUINININ GS MMR em m em KCucucuCUuCcUuruCUuCUCUCUCUCUCUCUCUCuCUTU 
= 
= & aaartse ee = 2 82 id 
RIZ_RAREBne See SBI IoAISIA SP Pa®-BW vo vBqr oF 
PETTITTE ATER ET ILS PELTL TTT T ECL ETT ESOT RET ER TEP ERT LTTE TT 
GRELEESERREBSEE RR SIRGRASRIENS SSS SOARS NT eS Rea Seer MeN 
ee Arrururureny we NNNNINN See RK ty mew Lh el el el oe el YL | eucucu 
& 
N = 2 ~~" & 22 22 222 2 
ERRORS ER ARERR RRR AR AOS AH RRR OR BON AO 
GREATER SSSR NOUS SS SOND RS SS SOR ENS ERAGE ON 
~ CURIA RU RU oe NONE N ee ee = CutucucucuCuCusuCUCUCUCUCUuCUCuCUCUCY 
TROP ERET TEE L EEE ETO LOTTE LOPE EET TT OLE O TUTTE PEEP OTE TTY 
SRI RAYER ASO SI ON OES IE PRE CN OSE SSS SARS ENS ONIN ar lS 
ee Arrurunieunueuaunusunueununufder aero micunuruedeuninle ere ceense om o surmrurummuantunumetetoernununueS 
ma = an mas & & 22 
CA WCB RAC ACC UCR AL MOT CW WC CA CR Ct Wp SCR 
SREKDAGSORIS SIONS SO GNE NOEL OSS SSS RRSE TSS ON SEL MS 
= - HNN NANNININICIN ES = FENN oe  CutucucucuCuCUuCUCcUCUuCUCUCUCUCUuCuCUTY 
ee b 22 
wR = Rann & & 
R_S-ABak By = STIoSPATABTS Ay SWSIRNT SS qn BABIQSBw_ ao sonvF 
Poona sari ace ior Acie ice ciniddice cacti aie PT TTT TTT 
ala) er wn SFNDOORLK FFF FTAVR. OQOUMMM es TINN OOOO OR-A.A.00 
& 
w Bas al al 
AVATMO OMm SKIOrvSSAN gargnahyoonnnes Romom gum Ss RS 
TTT TTT ET TTT TET TEETER TT ERTL ET ETT TTT CEU T PTET EL TOLER TT 
FES aderndarreeg ts eRornreog sss LeROR Ae La nona wae eee 
= 
2 ad 
F 
5 é 











| 


B § = & So So 
Aw wn a) Pray 
% RanaRnasesS eine ek Re 2 
o Shbbdohd dd te ts a ad 4 
_@ RRRAeMASOTS ee et S-an S 
“ oe = CusucurueucuCuCuTY Seen ee RnAw ty 
~ AROox2o ws wS monn 
ewe kae en TiTy ET re 
wasn SIAN Se NeRe KR 
RRLNamwooree $Jar YY Oo-nNK oO 
EE NININININININICUNN Seen = NANA & 
& ~ % 
MMmonN Mm co 
SNES hes en F ach Sra ac eo 
SLANT MMe O3S Y3se 33 5 $228 2 
wm Cucucucueurucututy SeeN Se NNNN & 
20 ry 
Ne-wOo Oo COR ONwSKR AN oe°o 
peo eke er HF Ostet F 
nx wasn ws oO om 
SRA NSUM OO oe $IS5 YS R SSNR = 
owe — CucucuCuCuCuCuCUTY SeeN &—e— Ww eNNN = 
er RoSn he anne AN Mm ow wn 
ee ie oe hehe bkun ees @ Tent © 
SRR SR AR OSN SS $3uR YER «SENS Z 
- 
were CucucucucurucuCuty SeenuN Se ww eNUNN = 
COonNko @& we ns © —on- o 
- 
ReaD berks i ToT? TaeT | BREF 
SrdSe sours $383 sunt 6 aehe & 
INI NICUININIOIEIES Seen Se Kw Senn -— 
ee =: wn w 
= = or. od oermm o- k MWNnMN Tr OW 
iret at ree et err Tass Fete TTT" OTT 
WMD ORFNM ON YISS Yes Zuo OS 
WAty 4 ~ TOs SIRO ons Os 
— 
=o - = 
rt mun 
Fh PRs Brom Beery Tage on 
MOOR TAMM TNO SHH WN MOOD OO 
S PARLRASSoNSS SSSS FSSA NX SSRS SY 
<0 ee fuuununnn SEEN SRK RN ON KING KN 
~ a) 
in a ox WORe WORM KR wrnoNn 
A rao ort arin ware TREE EGtr 2 wher TE. 
2 Sanetoer ss S332 3338 © Sse S$? 
- NINN Seen eee Ww KCN &- ty 
= 
~ oss 
= ——wOORHOR® RONwS KRONRO HN OO KR 
De urevbuewage : TTT? TTT FT VRS TP 
ee ee ee SIYO IITB eo esenr se 
=< K—NNOCM TOO WOO Sess SsS0 O2O-wr Os 
dh wre cucucucucucuruCuT SeeN Seer K— &§ KCN &-ty 
ms Swe2oeeon & mmnwos meooe Kcoco at 
S Stet eerie tae PT Pek Te 
. 
WAUMMMCUM SINR See HW DOORN OR 
S32. PARSNmMs oon SISSIS IISK S SStS Ss 
> wre CucucucucucucucuT Neer Kr Serer Kr KK KUN Kw 
oS bg - - 
So © genmomn w w 
ES RTM ROST Hey FT PTF ToeTS Tree BERLE oS 
- UI 2 4 OYYYOEIIIROS sOHoRnGKR oO 
wu SPARSAmsooORwO © SIIIOOSTISIOSO DO-MROO = 
<4 wre CucucucuCuCurutUN tw QE CC ENE COCK NRK  KCUNNNeRK ™N 
— 
aU 
~~ & co oo 
AMEN COAL RasnKe on 
Zu TAR eete yy «| ETERR ETS TATE ASAE TY Bet 
w2 PQROMAMOMESLSN = =—§ DYLTOSIIIEKS OHISKY cod 
Be Serene Neer e eee K RK NRK RK NNNNRKN BCR 
ow 
v 4 y222,3 
m nn —K— Oo NMAMO 
WE GRP Ro ptOG ain NARS Posse GAAS BALE 
Be AO QO MME BE RNG DAS EROS IN OS ALES SG 
S= e w Ouw x 
oy z * = an 4 
“ ; uvxz z 2222 
vo = = a£z2 & S&FF 





o~ oS wT Oo 
STNNMN KN 
Coeet Gh of 
Coowro RN OC 
e—cucucum Cum GY 

te 
oeoer M &-e— Dao 
NOE NK- NE es 
eee se | ‘es 
DRAMNM &K§ HN Mc 
CGOowrhwnm Rw cdc 
—ecucum = Cum tutu 
Co woo wo vr 3 
hh Bae re 
eee0e0s oe te 

ONKRNORM Mm 
SOANNNEK NN ww 

= 
oorr KO. NO- 
SEEK NMAUOK KM 
iy As @eeeees 
SSRRRSR KMS 
SP NNNNEK NINE Kw 
ee 
es hee eMeH Ue 
a add a! LS 
2SESSRSSLONR 
HANNAN NNER 
worm w 
ese2 a 
wir ui Se 
Senne 
















} 


SEQ 0335 | 


; 


CZUDCCO UDA & DISK DRV DI 
CROSS REFERENCE TABLE (CR 


A 151-34 
U 151-34 





1 
AG MACRO V04.00 23-AUG-82 11:03:51 PAGE ei 
EF v04.00 ) 


